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ABSTRACT OF THE DISSERTATION
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Repetitive Motion Symptoms of the
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by
Marilyn Colvin Wright
Doctor of Public Health in Health Education
Loma Linda University, Loma Linda California, 2001
Joyce W. Hopp, Chairman

Abstract of the Dissertation
Background.

The work-relatedness of repetitive motion injuries to the distal upper

extremities (RMI-DUEs) has been well documented; however, human occupation extends
beyond the job to include self-care and leisure activities. The effects of hand intensive
leisure activities (HILAs) such as home computer use and needlework on RMI-DUEs have
not been explored. These HILAs require hand usage similar to known work-related risk
factors. Additionally, sedentary leisure contributes to obesity thereby increasing the disease
burden of women. Health beliefs regarding leisure and fitness among women employed in
hand intensive sedentary jobs have not been explored. Purpose. The purpose of this study
was to address the gap in information on the effects of HILAs on women’s health. This
study also determined women’s beliefs about leisure occupations and the predictive value
of these beliefs regarding willingness to change leisure behaviors to enhance health.
in

Methodology. A cross-sectional survey instrument was completed by 342 women who
used computers frequently. Questions included demographics, health, leisure, physical
activity, symptoms and beliefs. Analysis. Descriptive statistics identified population
characteristics and HILA choices. Chi-square analysis identified relationships between
HILAs and symptoms. Bivariate analysis explored relationships between symptom scores
and research variables. Chi-square and t-tests evaluated symptom score and socioeconomic
status. Independent and dependent health belief variables were examined for correlation.
Factor analysis reduced data to predictor and criterion factors that were then checked for
correlation. Linear and multiple regression analysis developed equations predicting
dependent health beliefs. Results. The majority of respondents reported hand symptoms
during the last year, but few sought medical care. Four in five respondents participated in
at least one HILA, with home computer use and needlework frequent choices. Presence of
hand symptoms was associated with needlework, but not with home computer use. BMI
was associated with home computer use and with having hand problems diagnosed by a
health care provider, but not with symptoms. Years on the job was the sole correlate with
elevated symptom score. Race and wage-earner status were not associated with either
symptoms or injury claims. For most women, higher scores on susceptibility and selfefficacy beliefs best predicted willingness to change leisure behaviors to enhance health;
however, among needleworkers, higher self-efficacy resulted in less inclination to change
behaviors to improve hand health. Conclusion. HILAs need to be separated by physical
differences in order to assess the true contribution to RMI-DUEs. Health educators may
need to specifically tailor their interventions for women who participate in selected HILAs
such as needlework due to differences in health beliefs.
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CHAPTER 1
INTRODUCTION
A. Statement of the Problem
Beginning with the assembly lines of the industrial revolution and continuing into
the cubicles of the information age, workers have moved toward increasingly repetitious
use of their hands. Ever greater numbers of hand intensive assembly and data entry tasks
are occurring in modem jobs (Rice, 1998). The requirement for repetitive motions of the
upper extremities in particular has increased with computer usage--at 60 words per
minute a typist may move up to 25 tons through the fingertips per day (Cassvan, Weiss,
Weiss, Rook, & Mullens, 1997).
Along with the nature of work, the nature of work-related injuries has also
changed. The National Institute on Occupational Safety and Health (NIOSH) states that
hand and wrist repetitive motion disorders are now the most frequently reported
musculoskeletal injury. NIOSH data show these injuries require the most days off from
work, twice as long as back injuries (Bureau of Labor Statistics, 2000; National Institute
on Occupational Safety and Health, 1999). In a consensus statement, experts in the field
agreed with NIOSH that repetitive motion injuries of the distal upper extremities (RMIDUEs) are relatively common and result in significant disability (Rempel et ah, 1998).
The Occupational Safety and Health Administration (OSHA) notes that women
disproportionately suffer from carpal tunnel syndrome, experiencing 70 percent of these
injuries. OSHA states this increase is related to the nature of the work and is not a
gender-related vulnerability (Jeffress, 2000).
1

Women are employed in technical, sales and administrative support (TSAS) jobs
at approximately the same rate for Blacks/African-Americans, Hispanics and Whites, as
shown in Table 1. Women hold 99% of clerical positions , 97% of receptionists
positions, and 92% of bookkeeper positions; these positions alone account for over 6
million women.
Table 1.

Occupational Distribution of Employed Women by Race, 1996
Hispanic women

White women

Black women

%

%

%

17

32

23

administrative support

38

42

38

Production and repair

25

16

25

Fabricators and laborers

14

7

11

2

1

0

100%

100%

100%

Occupational Group

Management
Technical sales and

Farming and fishing
Total
(Women's Bureau, 1997)

In TSAS, nearly twice as many African-American/Black women work in administrative
support as in technical and sales jobs combined (Women's Bureau, 1997a).
Administrative support positions are mostly hand intensive data entry positions such as
typists, court recorders and similar jobs. African-American/Black and Hispanic women
are more likely to be employed in hand-intensive fabrication positions in comparison to
White women; and White women are more likely to be employed in management
positions in comparison to Blacks/African-Americans and Hispanics. Within their own

2

racial categories, African-American/Black and Hispanic women are holding a higher
percentage of hand intensive occupations. African-American/Black women are also
much more likely than White women to be the sole wage earner and single parent head of
household (Women's Bureau, 1997a).
The severity of RMI-DUEs and their increasing prevalence has lead to substantial
interest and activity by government, union and corporate organizations. The U.S.
government prioritizes repetitive motion injuries in Healthy People 2010 Objective 20-3
calling for a 50 percent reduction in the rate of injury and illness requiring days away
from work due to overexertion or repetitive motion. Further, this reduction is to be
accomplished in just one decade (U.S. Department of Health and Human Services, 2000).
The hub of research and action to reduce RMI-DUEs has been the field of ergonomics.
Ergonomics is the study and application of the principles governing a safe,
comfortable and productive interface between humans and their environments. OSHA
leaders provide testimony about the value of ergonomics in preventing repetitive motion
injuries, pointing out that such injuries “too often mean the difference between a happy,
healthy, productive worker and one whose life and career may be forever changed by the
misery of chronic pain from a senseless injury” (Jeffress, 2000).
Unions strongly support changes in the work environment that will reduce injuries
among their members. The frustrated Director of Health & Safety for the Needletrades
and Textile Workers Union publicly scolded congressional representatives when
legislation designed to decrease repetitive motion injuries was recently derailed:

3

With all due respect, how in the Lord's name can you sit here and seriously
contemplate ... legislation to stop OSHA from moving ahead on an ergonomics
standard? To deny the severity of the ergonomics problem is simply a cold
political calculation. But it is also a betrayal of the workers who suffer every day.
(Frumin, 1999, 2000 #146).
The Communication Workers of America (CWA) Union states explicitly that they
will expend political capital sufficient to obtain and maintain an ergonomics standard by
supporting political candidates in favor of such legislation (Communications Workers of
America, 2000).
In the corporate sector, workers’ compensation health insurance carriers have a
strong interest in controlling expensive repetitive motion injuries (RMIs), primarily by
providing employers with evaluation and training programs to control known workrelated risk factors (Liberty Mutual Insurance Company, 2000). Manufacturers have
significantly reduced injury-related expenses by changing exposure to risk factors in the
work environment (Jeffress, 2000).
Researchers have repeatedly identified dose-response relationships between RMIDUEs and job tasks requiring repetition, forcefulness, vibration and lesser degrees of
association with exposure to cold and awkward positions of the wrist and fingers
(Bernard, 1997) (Birkbeck & Beer, 1975; Buckle, 1997; Cassvan et al., 1997). Beyond
work-related associations, researchers have also identified associations between RMIDUEs and a variety of nonwork-related conditions and behaviors (Horusitzky et al., 2000;
Nordstrom, Vierkant, DeStefano, & Layde, 1997; Tanaka, Wild, Cameron, & Freund,
1997). However, other than a few studies on selected sports (Holtzhausen & Noakes,
1996; Mauer & Rath, 1992), researchers have not yet turned their attention to behaviors
4

that may be associated with increased risk of RMI-DUEs that occur during the off-duty
portion of the day. Off-duty behaviors are purposeful human activity and are considered
occupations, including leisure occupation. While researchers have concentrated on sports
and exercise, not all leisure occupations involve aerobic or vigorous activity.
Concurrently, researchers have found a link between obesity and RMI-DUEs (Nathan,
Keniston, Myers, & Meadows, 1992). This link would benefit from input regarding the
leisure occupations of obese women. Conceivably, obese women favor more sedentary
off-duty occupations and consequently participate in hand intensive leisure activities
(HILAs) more often than normal weight women.
In this paper, leisure activities are considered behaviors freely undertaken by an
off-duty individual for the purpose of pleasure. ElILAs are sedentary leisure activities that
require frequent or forceful movements, substantial range of motion, or static positioning
of the hands and wrists. In this paper, HILAs evaluated include home computer use and
the needle arts. Home computer use includes using the Internet for leisure, playing video
games on the home computer, and keyboarding text such as letters or nonwork-related
academic pursuits. Needle arts are leisure activities involving the use of yam or thread to
create attractive, durable objects. Needle arts include crochet, cross-stitch, embroidery,
knitting, needlepoint, plastic canvas, hand sewing and quilting. Examples of other
sedentary HILAs are playing musical instruments, sculpting, cake decorating and
woodworking. Hand intensive activities that are not included in HILAs because they are
not sedentary include tennis, weight lifting, golf, bowling and gardening.

5

Not surprisingly young adults use home computers the most, with nearly four
hours per day of leisure-time computer use (Robinson & Godbey, 1997). Entertainment
software for home computers is a booming business (Interactive Digital Software
Association, 2000). Almost as many women as men play computer games although
usage statistics are different (Interactive Digital Software Association, 2000). In the first
half of 2000, women were going online for the first time by over a million a month (The
Pew Internet & American Life Project, 2000). Internet availability and use in 2000 was
over 60 percent in some large cities and others were catching up quickly (CyberAtlas,
2000).

Rewards offered by hobby use of computers are different depending on who is
presenting. According to industry analyses, consumers report the pleasure of challenge,
stress reduction and good value for the money to be key rewards (Interactive Digital
Software Association, 2000). Early
empirical research shows a neurochemical Table 2
Top Seven Hobbies in the United States
reward system (dopamine) at work
%
Hobby
(Brooks & Grasby, 1999).
Regarding the needle arts, retailers

Cross-stitch and embroidery

45

Crochet

29

Sewing

26

Home decorating

25

Craft sewing

24

Cake decorating

22

and manufacturers of hobby materials
understandably have an interest in the
preferences of participants. The Hobby
Industry Association annually surveys

Needlepoint and plastic canvas 22
(Hobby Industry Association, 1998)

Americans to identify the level of
6

participation in various hobbies. The Association reports that four out of every five
households in the United States has at least one member engaged in a hobby activity. As
seen in Table 2, six of the top seven hobby activities are hand intensive and five of the
top seven are needle arts. Americans spend over $1 billion annually on needle crafts
alone (Hobby Industry Association, 1998 #98).
Understanding the motivation of women who participate in needle arts may affect
the framing of potential health messages. Given the volume and devotion of
needleworkers, this activity must be providing practitioners with significant rewards.
Authorities in the field suggest that needle arts provide a sense of control, self-expression,
mental distraction, ties to culture and expressions of womanliness (Tidier & Velde, 1999;
Thomsson, 1999). Hobby industry polls show hobbies provide relaxation, creativity, and
social and emotional benefits (Hobby Industry Association, 1998).
Women are the nearly exclusive participants in the HILA of needlework, and
women experience a much higher incidence of debilitating RMI-DUEs (Jeffress, 2000;
Women's Bureau, 1999). Needlework require many of the same performance components
that have been found in the world of work to be strongly associated with increased risk of
RMI-DUEs. There is a gap in the research regarding the association between HILAs and
RMI-DUEs. Without a better understanding of the potential impact of HILAs such as
needlework and home computer use on RMI-DUEs, health educators and medical
professionals may miss addressing or incorrectly address risk factors for RMI-DUEs in
health education interventions. Further, the connection between BMI and RMI-DUEs
needs further exploration, in light of the association between sedentary leisure and BMI.
7

B.

Purpose of the Study
The purpose of this study was to investigate the relationships between HILAs,

RMS-DUEs and BMI; to investigate the relationship between demographics and RMSDUEs; and to assess predictive health beliefs toward behavior change aimed at hand
health and sedentariness. The study used the constructs of the Health Belief Model
(HBM) to identify respondents’ perceptions regarding the threat of RMI-DUEs, the value
of participating in HILAs and fitness activities, and the barriers to changing health
behaviors in favor of prevention and fitness. Data gathered included the respondents’
demographics, workplace exposures, leisure patterns, symptoms, and health beliefs.
The HBM was chosen for this study because this model was designed for
situations in which participant self-efficacy was comparatively high, such as in obtaining
vaccinations. Given that HILAs are voluntarily chosen and are not required to sustain
independence or physical well being, the HBM can provide health educators with useful
guidance in developing interventions targeting preventive health behaviors should HILAs
be identified as risk factors for symptoms of RMI-DUEs.
C.

Objectives

The specific objectives of this study were to:
1.

Determine the prevalence of DUE symptoms among women in selected

hand intensive occupations.
2.

Evaluate the association between participation in HILAs and DUE

symptoms among women working in hand intensive occupations.

8

3.

Investigate the relationship between BMI, HILAs and DUE symptoms.

4.

Evaluate the relationships between a worker’s status as sole wage-earner,

race, claims experience and DUE symptoms.
5.

Obtain respondents’ perceptions regarding susceptibility to and severity of

RMI- DUEs, the benefits and barriers of changing leisure activities, sense of self-efficacy
in accomplishing leisure-time behavioral changes, and willingness to change leisure
behaviors.
D.

Importance of the Study to Health Education
Since RMI-DUEs are a substantial physical health problem for women, health

education efforts are needed to evaluate the contribution of leisure occupation to RMIDUEs and to women’s fitness levels. Substantial funds and health education efforts have
already been directed at identifying and controlling worA:-related RMI-DUEs. Health
education specialists have been trained to evaluate individuals as whole persons existing
in varied physical, temporal and social contexts; however, that approach has not been the
case with RMI-DUEs. Health behavior investigations and interventions limited to paid
employment are addressing less than fifty percent of an individual’s active hours.
Health educators planning interventions related to RMI-DUEs need to know if
women who participate in HILAs experience elevated levels of hand and wrist symptoms.
Additionally, by learning the social contexts in which these leisure activities are
embedded, health educators will be better able to plan behavior change interventions
aimed at improving hand health. The results of this study can provide information either
supporting or negating the commonly held but unconfirmed belief that participation in
9

HILAs, and the needle arts in particular, is associated with increased RMS-DUEs.
Minorities are employed in hand-intensive positions more often than Whites
(Women's Bureau, 1997b); however, the federal record shows minorities are claiming
CTS injury s at only a fraction of the rate among Whites (Bureau of Labor Statistics,
2000). While subject to debate, in the Journal of Hand Surgery, DeStefano, Nordstrom &
Vierkant (1997) report that "duration of CTS prior to surgery is a key determinant of
surgical outcome." Altogether, this raises the question of whether or not minority women
receive disparate treatment for CTS. Health educators are therefore called upon to assist
in ensuring equal treatment of CTS among women of all colors.
E.

Research Questions

The study will address the following research questions:
1.

Is there an association between DUE symptoms and amount of

participation in HILAs among women who work in hand intensive occupations?
2.

Are women with elevated Body Mass Index (BMI), known to be at more

risk for DUE symptoms, also spending more time engaged in HILAs than women with
more normal BMIs?
3.

Is there an association between status as sole wage-earner, race, level of

DUE symptoms and RMI-DUE workers’ compensation claims?
4.

Consistent with HBM, what are the beliefs among respondents regarding

the severity, susceptibility, benefits, barriers and self-efficacy as predictors of willingness
to engage in preventive health behavior change of leisure activities?

10

F.

Theoretical Model Chosen and Justification for Choice
The HBM was originally developed over forty years ago by social psychologists

working for the U.S. Public Health Service. The intent was to explain lack of
participation in health screening campaigns (Glanz, Lewis, & Rimer, 1997). The model
has withstood the test of time, although not without controversy and modifications. In
it’s early phases, the HBM worked with susceptibility and severity, benefits and barriers,
cues and demographics as the key components to determine an individual’s behavior
(Janz & Becker, 1984). More specifically, these components are:
1.

Perceived susceptibility-the subjective beliefs an individual has about the

chances of developing a condition
2.

Perceived severity-the individual’s subjective beliefs about the personal

and social impact of contracting a condition
3.

Benefits-the perceived potential gain and the efficaciousness of a

particular course of action.
4.

Barriers-the subjective analysis of the costs of engaging in a health

behavior, such as pain, lost time, psychological discomfort and so forth
5.

Cues-the triggering event, either internal such as symptoms, or external

such as media coverage of an health condition
6.

Demographics-social, psychological, physical and environmental aspects

that would influence a health behavior decision (Glanz et al., 1997).
The HBM, originally developed to understand simple health behaviors has been
reformulated and added to over the years and now has a broader scope. In 1988,
11

Rosenstock, Strecher and Becker compared Social Cognitive Theory and the HBM and
proposed including self-efficacy in the HBM to enhance predictions about health-related
behaviors for long-term conditions. Self-efficacy is the belief that one can actually
accomplish a behavior. An individual who has no confidence in the ability to actually
engage in and maintain a behavior will have little drive to perform the health behavior.
Self- efficacy is achieved primarily through accomplishments in performance and
observational learning. Verbal encouragement and physiologic states such as anxiety also
influence self-efficacy (Rosenstock, Strecher, & Becker, 1988).
Janz and Becker (1984) evaluated 46 studies using the HBM applied across a
range of behaviors including vaccinations, risk-factor reduction behaviors (wearing a seat
belt, for example), compliance with secondary prevention activities (high blood pressure
control regimens), and clinic utilization programs. They found that in the majority of
cases, each component of the HBM was significantly associated with the health-related
behavior under study. In the case of preventive health behaviors, barriers had the highest
significance ratio, with susceptibility closely following.

12

Health Belief Model Application
Modifying Factors

Individual Perceptions

Age, Weight,
Insurance, Income,
Years on the Job

Perceived severity and
susceptibility among
women in hand
intensive occupations

__ .
_)

Perceived threat
of RMI-DUEs

H
Cues to Action:
Symptoms,
Knowledge,
Health education
presentations

Likelihood of Addon

Perceived benefits
Perceived barriers
to action

u

Likelihood of
behavior change;
Likelihood of
alternative behaviors

n
Self-efficacy in
initiating and
s ustai ni ng change

Figure 1 Modified Health Belief Model, Including Self-efficacy; as Applied to Hand
Intensive Leisure Activities (Glanz et al., 1997)
For persons with pre-existing health conditions, severity is the close follower to
barriers in significance ratio, which is logical in that, once a condition is contracted,
severity is a more significant consideration than susceptibility (Janz & Becker, 1984).
The HBM provides an organizing framework for assessing the perceptions of
respondents regarding preventive health behaviors during leisure activities. In this study
the positive reinforcers women obtain through participation in home computer use and
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needle arts function as barriers to preventive health behavior change. Women
contemplating reducing or eliminating their participation in home computer use may
perceive a loss of social contact, entertainment or information resources. Women
considering reducing or eliminating participation in the needle arts will perceive a loss of
reinforcing components such as tactile stimulation or creative control. Health education
specialists can factor the lost reinforcers into suggested alternate activities as a
mechanism for reducing the perceived barriers.
Assessment of health beliefs needs to include views about severity among
symptomatic individuals. Questions evaluating the existent level of symptoms and beliefs
regarding eventual outcomes can help assess severity beliefs. For asymptomatic
individuals, beliefs regarding susceptibility replace severity as a key factor. Susceptibility
can be determined through questions about perceived tendencies toward hand problems
and knowledge of others similarly employed who have sustained DUE repetitive motion
injuries. While self-efficacy is a major component of the current HBM, a change in
behavior of reducing or stopping a HILA should not require the same amount of selfefficacy as controlling addictive or lifestyle behaviors such as smoking or overeating.
The benefits of maintaining or achieving hand health, the respondent’s beliefs
about their self-efficacy in achieving behavioral change, along with barriers, severity and
susceptibility beliefs should contribute to the dependent variable of likelihood of
preventive health behavior change. Preventive behavior change for symptomatic
individuals is at the secondary and tertiary stages compared to primary prevention for
asymptomatic individuals.
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Health beliefs may be stratified by socioeconomic status. Women who are primary
wage earners may have substantially different perceptions from their dual income co
workers. This study sought to clarify the impact of family wage-earner status on
symptoms and health beliefs. Known risk factors such as age and medical status were
included in the evaluation. Researchers have identified an association between BMI and
RMI-DUEs; however, investigation of the lifestyle of women with elevated BMIs may
result in improved guidance for health educators on the relationship between obesity and
RMI-DUEs.
G.

Definitions

Leisure Activity

Any behavior freely undertaken by off-duty individuals for the
purpose of pleasure.

HILA

Hand Intensive Leisure Activity. A leisure activity that requires
frequent or forceful movements, substantial range of motion, or
static positioning of the hands and wrists.

RMI

Repetitive Motion Injury. A general term for an injury to the
nerves, muscles, tendons, ligaments or bones associated with
repetitive or sustained movement of the affected part. Includes
backs as well as hands.

DUE

Distal Upper Extremity. Part of the upper extremity at or distal to
the wrist.
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RMI-DUE

Repetitive Motion Injury to the Distal Upper Extremities. General
term referring to repetitive motion injuries limited to the distal
upper extremities. Includes tendinitis, CTS, and deQuervains.

RMS-DUE

Repetitive Motion Symptoms of the Distal Upper Extremities.
Research term referring to symptoms of hand pain typical of RMIDUEs.

CTS

Carpal Tunnel Syndrome. A painful and debilitating injury
resulting from compression of the median nerve as it traverses
through the carpal tunnel at the wrist. A type of RMI-DUE.

DeQuervain’s

A painful disorder of the extensor tendons of the first extensor
compartment often associated with repetitive motions of the
thumb and wrist. A type of RMI-DUE.

Tendinitis

Inflammation of a tendon, including tendons at the wrist such as
flexor carpi radialis, flexor carpi ulnaris and extensor carpi ulnaris.

Note

RMIs include the body generally and may include strains and
tendinitis. RMI-DUEs are specific to the distal upper extremities.
CTS and de Quervain ’s are specific diagnoses occurring within the
hand and wrist. RMS-DUEs indicate symptoms potentially related
to RMI-DUEs.

Needlework

A hobby employing the use of needles or hooks to move thread or
yard so as to adorn or attach materials together for either functional
or decorative purposes.
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Cross-stitch

A needle art involving a single needle, embroidery floss
(thread), a hoop and cloth. A decorative pattern in the
form of small “x” s is created on the fabric. One hand

xkmxxsww

holds the hoop while the other hand manipulates the needle.

Figure 2
Cross-stitch. Coats
Company. Reprinted
with permission.

Crochet

A needle art involving the use of a single hook which
catches and manipulates yam in knotting patterns to create
Afghan blankets or articles of clothing. One hand holds the
garment and yam and the other manipulates the yam and
hook.

Figure 3
Crochet. Craft Yam
Council. Reprinted with
permission.

Knitting

A needle art involving typically the use of two straight
large needles which involves sliding yam onto one needle
manipulating it into a knotting pattern with the other needle
to create items like sweaters. Both hands manipulate the
yam.

Figure 4 Knitting.
Craft Yam Council.
Reprinted with
permission.
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Needlepoint:

A venerable method of tightly stitching decorative yam or
heavy thread into a canvas cloth, used to adorn and
strengthen fabric. The fabric is mounted on a frame and
either one or both hands are involved in the manipulation
of the needle to generate the appropriate pattern of

Figure 5
Needlepoint.
Needlework Gazette.
Reprinted with
permission.

Plastic canvas:

decorative thread colors. Items include tapestries and
ornate chair seat covers.

A modem counterpart of needlepoint using a firm
plastic mesh, yam and heavy gage needle. One hand holds
the canvas and the other hand manipulates the needle.
Often used by older persons with impaired vision or
coordination. Items made are mostly decorative and
include tissue box covers.

Figure 6
Plastic Canvas.
Craft Designs for
You. Reprinted with
permission.
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Embroidery:

A needle art similar to cross stitch except that the variety
and complexity of the stitches is greater, resulting in
more varied appearances of the finished piece. Often used
to make or reproduce pictures or scenes. A hoop and
needle are used.

Figure 7
Embroidery.
DMC Corp.
Reprinted with
permission

Quilting:

A process of stitching pieces of fabric together and then
stitching the decorative top together with batting and
backing using a needle. A quilting frame or a large hoop is
used to hold the partially completed project. The stitcher
uses both hands in the

stitching process. The process is

used mostly to make quilts, but clothing, especially jackets
Figure 8
Quilting
Deborah Fillnes.
Reprinted with
permission.

can be quilted.
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CHAPTER 2
REVIEW OF THE LITERATURE
A.

Anatomy of the Distal Upper
Extremity
1.

Nerve Distribution
Starting at the brachial
Figure 9 Nerve Supply to the Hand.
Reprinted with permission. Medical
Multimedia Group, Randale Sechrest,

plexus, running through
the armpit, the peripheral

md

nerves descend toward
the fingers. See Figure 9. The sensory and motor functions of the
Figure 10
Median Nerve.
Reprinted with
permission.
Medical
Multimedia
Group, Randale
Sechrest, MD.

hand are provided primarily by two nerves, the ulnar and median
nerves. The nerve involved in carpal tunnel syndrome is the median
nerve. This nerve is the sensory
and motor supply to the thumb,
index finger, long finger and

part of the ring finger. See Figure 10.
2.

The Carpal Tunnel
The small bones of the wrist form the floor

and sides of a c-shaped tunnel and the transverse
carpal ligament forms a thick band of tissue
covering the roof (volar surface) of the tunnel. See
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Figure 11
The Carpal Tunnel in the Wrist
Reprinted with permission.
Medical Multimedia Group,
Randale Sechrest, MD.

Figure 11. The median nerve and nine digital flexor tendons pass through the carpal
tunnel. Normally, there is enough space so the tendons glide smoothly within their
synovial sheaths and the nerve conducts
sensory and motor impulses unimpeded.

B.

Pathology at the Wrist and Hand
1.

Carpal Tunnel Syndrome
At the wrist, in the carpal

tunnel, an inflammatory process in the
tendons and their sheaths can develop as a

Figure 12
Carpal Tunnel Syndrome (CTS)
Reprinted with permission. Medical
Multimedia Group, Randale Sechrest, MD.

result of overuse. Swelling follows
inflammation. Swelling within the walls of
the carpal tunnel increases tunnel pressure

resulting in compression of the other structures within the tunnel, notably the median
nerve (Bernard, 1997; Herbert, Gerr, & Dropkin, 2000). The constriction of the median
nerve results in delayed transit of nerve impulses and generates symptoms along the
distribution of the nerve distal to the compression point. See Figures 12 and 14. When
the tissues remain swollen the damage to the median nerve can become more serious and
long term (Herbert et al., 2000). In the Journal of Hand Surgery, DeStefano, Nordstrom
& Vierkant (1997) reported on their study of 425 individuals who had been diagnosed
with CTS. Among patients who did not have surgery most had symptoms for less than a
year, but 22% had symptoms for 8 years or longer. Patients who received CTS surgery
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were about six times more likely to have resolution of symptoms in comparison to
patients who did not receive surgery. Further, for patients who had experienced a delay of
three or more years from date of diagnosis to date of surgery, less than half as likely to
have resolution of symptoms. These researchers concluded CTS surgery is effective but
efficacy fades with increased delay between diagnosis and
surgery (DeStefano, Nordstrom, & Vierkant, 1997).
Confirmatory research is needed to clarify whether or not
delay in treatment actually affects outcome.
2.

DeQuervain’s Disease of the First Dorsal

Compartment
Figure 13
First Dorsal Compartment
Reprinted with permission,
of the first dorsal compartment of the wrist. The tendons that Medical Multimedia
Group, Randale Sechrest,
abduct and extend the thumb (abductor pollicis longus and MD.
DeQuervain’s disease is a condition

extensor pollicis brevis) move through the extensor retinaculum. The space is tight, in the
same manner as the carpal tunnel and the condition is exacerbated by movements similar
to those seen in carpal tunnel syndrome. See Figure 13. Even though the syndrome is
easily recognized by health care professionals, the pathophysiology of deQuervain’s
disease is still being developed. Piligian, et al, (2000) reports the histopathology to be a
non-inflammatory fibrosis and fibrocartilaginous metaplasia of the tendon sheath. The
accepted explanation of this disease is a tenosynovitis, an inflammatory process.
Movements known to be associated with developing deQuervain’s disease are a
combination of radial deviation of the wrist with abduction and extension of the thumb,
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as if one were vigorously signaling for hitch-hiking or forceful ulnar deviation of the
wrist, as if flinging the little finger out. Sufferers loose function in their hand(s) due to
pronounced pain upon use of the thumb. Although
CTS is much better known and studied, deQuervain’s disease is included because it is
clearly related to repetitive motions of the hands.
C.

Numbness.

Effects of the Disorders
1.

Pain

CM MO 1998

Symptoms
Carpal tunnel syndrome is a painful,

disabling condition of the wrist and hand as a result of
median nerve compression at the wrist. This disorder
causes sensory disturbances such as numbness, tingling
and burning in the hand that distinctively follows the

...v
is of Carpal

*-

Syndrome

Figure 14
Distribution ofNumbness
and Pain in CTS
Reprinted with permission.
Medical Multimedia Group,
Randale Sechrest, MD.

sensory distribution of the median nerve. See Figure 14.
Pain occurs with repetitive or forceful use of the hands and occurs at night. In advanced
cases, the motor neurons are also involved to the point that the thenar muscles atrophy
(Herbert et al., 2000). Individuals with deQuervain’s disease experience sharp pain with
wrist and thumb movement (Piligian et al., 2000).
2.

Impact
Individuals with these disorders find working with the affected hand(s) to

be progressively more painful and fatiguing. Eventually, the hand is so painful and weak
that even simple activities of daily living such as peeling a potato or buttoning a shirt are
very difficult (Levine et al., 1993). Ferry et al., (1998) reported that individuals self23

reporting symptoms of carpal tunnel syndrome also reported decreased functional
abilities, such as difficulty in using kitchen hand tools and making repairs.
3.

Costs
Charles N. Jeffress, Assistant Secretary for Occupational Safety and

Health, reports in Congressional testimony in April of 2000 that direct costs attributable
to work-related musculoskeletal disorders (includes backs and arms as well as hands) are
$15 to 20 billion per year with total annual costs reaching $45 to 54 billion (Jeffress,
2000). Among all illnesses and injuries requiring more than 30 days away from work,
persons with CTS experience the highest percentage of cases, at 48 percent. This is twice
the rate of back injuries (Occupational Safety and Health Administration, 1995).
4.

Years ofproductivity lost
Bernard (1997) reports 5 to 10 workers per 10,000 are missing work each

year due to work-related CTS. Generally, statistics in workers’ compensation considers
years of life lost. However, in Washington state, an analysis of years ofproductivity lost
published by Fulton-Kehoe et al. (2000), found that CTS was one of the three highest
median conditions of time loss at 67 days. It was exceeded only by spinal fractures and
dislocations. Other fractures, sprains, strains, and finger amputations all resulted in fewer
median days lost (Fulton-Kehoe, Franklin, Weaver, & Cheadle, 2000).
5.

Personal losses for workers
Impact reports on how CTS affects workers personally are anecdotal and

would be an interesting subject for a qualitative research project. Charles Jeffress, in his
testimony before a Congressional Subcommittee describes a “live-hanger” who lost the
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use of his hands after personally grasping and shackling the legs of over 20 million
chickens in his nine years of work. The worker experienced the pain of four surgeries on
his hands and is still not able to perform many household chores. He is no longer able to
do his job or most other types of work as a result (Jeffress, 2000).
Anecdotal accounts by health professionals treating individuals with CTS suggest
these individuals are in jeopardy of losing their jobs, their careers, their non-injury related
health care, their financial stability and their ability to function independently. In severe
cases, workers are not able to even perform basic activities of daily living requiring
manual dexterity or strength. In addition, they suffer with intermittent to constant pain in
the hands, worse at night. Splints, exercises, changes in daily activities and surgery can
be necessary. This substantially lowers the quality of life for affected individuals.
Individuals with deQuervain’s disease suffer from pain, loss of function and sometimes
loss of jobs or careers when the symptoms are particularly aggravated by repetitive
movements required at work.
D.

Incidence and Prevalence of the Disorders
1.

Summary of Reports on Rates of Injury
In injury reports, musculoskeletal injuries comprise a broad class and

include back, shoulder, hand and wrist injuries. RMIs are neurologic or musculoskeletal
injuries attributed to repetitive motions of the joints. RMI-DUEs apply only to the hand
and wrist. Nerve entrapment injuries are neurologic conditions and this includes CTS.
CTS is a nerve compression condition at the wrist. An industrial injury can result in a
range of results from unsuccessful claim to days off due to surgery.
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In addition to the definition of the injury, the frequency with which RMI-DUEs
occur is substantially dependent on the population studied. Nearly every study reports the
prevalence and incidence in a different fashion. The range seems to be from a high of
25% of needle trade workers (25,000/100,000) with RMI-DUEs to a low of 87 cases per
100,000 workers as outlined in Healthy People 2010 Objective 20-3. Please refer to Table
3 for a summary of reports on rates for RMI-DUEs. In the last three studies cited in
Table 3, Nordstrom et al (1998), Rempel et al (1998), and Atroshi et al (1999), the rate of
CTS injury for the general population is shown. Each is expressed in a different manner,
with Atroshi et al having the most straightforward indicator of a 3%-14% prevalence in
the general population. The first seven studies cited in Table 3 describe rates among
employees, a subset of the general population. Bernard et al (1994), Hales et al (1994)
and Kellogg (1995) show rates among individuals in hand intensive jobs at 12 to 25%.
The highest prevalence rate for musculoskeletal disorders is among needlework and
garment trade employees. This job classification is closest to leisure needlework. This
suggests a question about leisure needlework as a contributor to CTS.
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TABLE 3

Injury Rates for RMI-DUEs

Author (s)

Date

Findings Regarding RMI-DUEs

Bernard et al

1994

22% of newspaper employees had musculoskeletal
disorders of the hand or wrist during the last year

Hales et al

1994

12% of telecommunications employees had probable
nerve entrapment syndrome

Kellogg

1995

25% of needlework & garment trades employees
currently had musculoskeletal disorders of the hands or
wrists

DHHS, HP2010

2000

87 per 100,000 employees had workers’ compensation
occupational RMIswith days lost

Bernard

1997

31.7 cases per 10,000 employees having workers’
compensation CTS claims with or without days off

Piligian et al

2000

6-8% among female employees in repetitive work

Wemer, Franzblau,
Albers and
Armstrong

1998

12% prevalence rate for employees in manufacturing
jobs with symptoms and nerve conduction
abnormalities, with or without official diagnosis

Nordstrom et al

1998

3.46 new cases per 1000 person years in the general
population

Rempel et al

1998

8% life-time cumulative incidence rate in a general
population

between 2.7% and 14.4% prevalence in a general
population depending on CTS definition
(Atroshi et al., 1999; Bernard, Sauter, Fine, Petersen, & Hales, 1994; Bernard, 1997;
Figura, 1995; Hales et al., 1994; Nordstrom, Vierkant, Layde, & Smith, 1998; Piligian et
al., 2000; Rempel et al., 1998; U.S. Department of Health and Human Services, 2000;
Wemer, Franzblau, Albers, & Armstrong, 1998)
Atroshi et al

1999
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2.

Variability Between Studies
This variability in the data is more understandable in light of the odds

ratio (OR) Piligian et al. (2000) found based on exposures to risk factors. Workers
exposed to both high force and high repetition job tasks had an OR of 17.0 compared to
the non-exposed group. So the rate of the disorder is very much dependent on the type of
work performed among the study population.
Another explanation of the disparity in the data is that the case definition of CTS
can vary between studies, thereby greatly effecting the results. For example, CTS may
be defined as symptoms only, electrophysiologic test only, clinical exam only, or any
combination of the three (Piligian et al., 2000). In some studies the data for RMI-DUE
incidence are obtained from aggregate workers’ compensation claims data reflecting
only those workers who have successfully filed a claim with the insurance company and
have been found by that insurance company to have a work-related injury.
3.

Average CTS Claimant Described
Among those accepted workers’ compensation claimants who have RMI-

DUEs, some will receive treatment or surgery necessitating days away from work.
Missing days from work generates a report to the Bureau of Labor Statistics (BLS). The
BLS (1998) reports that for 1996, there were a total of 29,937 CTS workers’
compensation claims that required days away from work. Table 4 summarizes the 1996
BLS data.
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TABLE 4 Workers’ Compensation Claims Requiring Days Away from Work for CTS, 1996
Age

#

16-19

153

20-24

Ser
vice

#

Days
Away

#

Gen
der

White

19002

Male

9160

<3 mo

841

1

1134

1292

Black

1689

Fem

20725

3-11
mo

3061

2

1240

25-34

7080

Hispanic

1596

NA

51

1-5 yr

9437

3-5

2494

35-44

9740

Asian

410

>5 vr

14072

6-10

2911

45-54

6743

Native

103

11-20

4897

55-64

3710

NA

7136

21-30

4582

65+

185

31+

12678

NA

1033

median

25
days

Race

#

#

(Bureau of Labor Statistics, 1998)
The highlighted areas of Table 4 show the profile of the typical person with a
workers’ compensation CTS claim of sufficient severity to warrant days away from work
to be a White female, aged 35-44 years old, at work for more than 5 years and taking on
average 25 days to return to work from the claim.
4.

Racial Differences in Claims Rates for CTS
In comparing the BLS national CTS workers’ compensation claims

statistics by occupational group and race, see Table 5, there is a difference in CTS claims
resulting in days away from work. Days away from work for CTS may indicate recovery
from surgery. Among White and Hispanic women, the annual rate of CTS injury claims
requiring days away from work was approximately 30 CTS injury claims/100,000
working women of that racial group. This was lower with African-American/Black
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women, rate of approximately 20 CTS injury claims/100,000 working women in this
racial group. This gap, identified during the literature review, was of sufficient
magnitude to add a research question to the study regarding potential factors related to
race such as wage-earner status and number of dependents at home.
CTS Claims Requiring Days Away from Work by Race

TABLE 5

Year

Category

White

Black

Hispanic

Comment

1997

Est. US Census
Population Distribution
by Race, %

82.7%

12.7%

10.9%

267.8 million

1990

US Census Number of
Working Adult Females

43,515,
117

6,015,2

3,669,186

3,446,218 all
other races

1996

Labor Force
Participation Rates, %

59.1%

60.4%

53.4%

59.3% for all
women

1996

Occupational
Distribution of TSAS
Jobs (Technical, Sales
and Administrative
Support)

41.9%

38.4%

38.4%

TSAS is the
occupational
group with the
highest % of
women

1996

Number of CTS
Workers’ Compensation
Claims Resulting in
Days Away from Work
in Private Industry

19002

1689

1596

29937 total;
7136 race not
reported;
513 other
races

Rate of CTS Injury
Claims Resulting in
Days Away from Work
in Private Industry per
100,000 Working
Women

30.56

19.64

30.44

Total CTS
injuries x .7 to
attain injuries
among
women

(Bureau of Labor Statistics, 1998)

30

88

5.

Claims Among Unionized Workers
During the same year these BLS statistics were gathered, Rosenman et al.

(1996) studied unionized auto workers who have comprehensive health insurance, sick
leave benefits, and good job security. He found that race was not significantly associated
with making claims for repetitive motion injuries. His results indicate unionized workers
in secure jobs with good benefits file workers’ compensation claims for CTS at rates that
are not significantly different based on race. Many jobs in the U.S. do not offer the
benefits and security of unionized autoworkers. "Unfortunately, many of the sales and
administrative support jobs do not offer high wages, are sometimes temporary or
contingent in nature and very rarely offer the full range of fringe benefits (health care
coverage, paid vacations, and pension plans) associated with managerial, professional, or
technical jobs" (Women's Bureau, 1997a). Rosenman’s findings are in contrast with the
national figures as shown in Table 3. The disparity between races in CTS claims that
result in days off from work needs further investigation.
6.

Claims Gap
The difference in days off for CTS raises the question that African-

American/Black women may be under some type of pressure to avoid filing workers’
compensation claims for CTS injuries, perhaps attempting to continue working with CTS
injury or changing jobs to avoid work they can not longer do because of hand problems.
Potential factors to consider in further investigation into this apparent disparity in CTS
treatment include that among African-American/Blacks, 46 percent of families are
maintained by a female head of household (Women's Bureau, 1997a). Using only
31

accepted workers’ compensation claims data or data showing days away from work may
underestimate the actual number of repetitive motion injuries.
7.

Representativeness of Claims Data
When prevalence or incidence studies such as the HP 2010 report and

Bernard’s studies are based on workers’ compensation injury data and resultant BLS
statistics, the studies may be underestimating the true level of the problem even for
Whites (Bernard et ah, 1994; Bernard, 1997; U.S. Department of Health and Human
Services, 2000). Rushton (2000) suggests that the healthy worker effect can cause data
to be overly conservative in estimates of disease prevalence. Rosenman et ah, (2000)
also found that only approximately 25% of workers who were diagnosed with
musculoskeletal disease were filing workers’ compensation claims. Those that did file
claims were far more likely to have severe levels of injury, be long-term employees and
require treatment from medical specialists. Therefore, it is likely that the number of
official workers’ compensation claims for carpal tunnel syndrome reflect only the tip of
the iceberg. A large number of workers are symptomatic but are trying to manage on their
own.
8.

Summary of RMI-DUE Rates
For employers, RMI-DUEs are well recognized “productivity killers”

(Figura, 1995); expensive in time and money. Minority workers are not filing claims and
receiving care at the same levels as Whites. For minority females more of whom are
single wage-earner head of households, RMI-DUEs can be catastrophic, disabling
injuries with long-term effects on their lives and the lives of their families. Less severe
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cases gnaw away at overall quality of life for all workers.
E.

Current Research Challenges
As displayed in Table 3, the rate of RMI-DUEs within a population can vary

dramatically. This is partially explained by the physical demands of the jobs. However,
two additional points in the study of RMI-DUEs contribute to the variation and are
subjects of debate among researchers and clinicians. The first debate centers on the
definition of RMI-DUEs, particularly CTS. Co-mingled with the definition is the second
point of discord, the measurement methodology.
1.

CTS Case Definition
Since the beginning of research on CTS, there has been debate about the

definition of the disorder, leading to controversy in findings. Primarily, the dispute
centers around whether CTS is a purely physiologic condition or a constellation of
increasing provocations and symptoms with or without electrophysical confirmation.
There are completely asymptomatic individuals who show delayed nerve conduction
velocity consistent with some definitions of CTS. There are also individuals showing the
classic severe symptom patterns, relieved by CTS surgery, but never having showed
delayed nerve conduction velocity. Furthermore, symptoms can range from mild aching
to severe pain and loss of muscle mass, necessitating an arbitrary cut-off point for the
definition. Researchers therefore have fertile ground for debate. The following
definitions of RMI-DUEs provide anatomical and consensus perspectives.
a.

Anatomical Definition

Robbins (1963) presented a detailed

study of the anatomy of the wrist to better understand reasons for carpal tunnel syndrome.
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In his study of cadaver wrists, he assigned the definition of CTS to be compression of the
median nerve in the carpal tunnel based on observations during dissections. This is an
impractical diagnostic technique on live persons.
b.

In a recent commentary in the

Consensus Definition

American Journal of Public Health, co-authored by nearly every major researcher in the
field, the agreed upon definition of CTS is a common “clinical disorder resulting from
compression of the median nerve at the wrist” (Rempel et al., 1998), avoiding the nerve
conduction versus symptoms report controversy. The difficulty arises in the in-vivo
diagnostic methodology.
2.

Methodology of Case Identification
Beyond the research challenge of a clear case definition, there remains the

task of accurately evaluating individuals for presence of the condition. Researchers have
used a variety of diagnostic methods, each with their own strengths and weaknesses.
a.

Symptom and Exam Method Armstrong and Chaffin(1979), two

of the major researchers in the field, specified in an early study that CTS cases are
“persons with a history of numbness or pain in the areas of the hand enervated by the
median nerve or surgical decompression of the median nerve, or with a positive Phalen’s
test, or thenar atrophy’” Their diagnostic methodology included symptoms and clinical
exam.
b.

Self-report Method

More recently, Blanc et al. (1996), used the

criteria from the 1988 Occupational Health Supplement of the National Health Interview
Survey; namely, the respondents were scored positive for CTS if they reported that in the
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last 12 months they had experienced a condition called carpal tunnel syndrome. CTS was
identified in this case by self-report.
c.

Symptom Report Method

Other authors have discussed the

nature and usefulness of symptom surveys and concluded overall that they are useful tools
for evaluation of RMI-DUEs (Baron, Hales, & Hurrell, 1996; Ferry, Pritchard, Keenan,
Croft, & Silman, 1998; Franzblau, Salerno, Armstrong, & Werner, 1997; Franzblau et al.,
1994; Latko et al., 1999; Levine et al., 1993; Schierhout & Myers, 1996; Silverstein,
Stetson, Keyserling, & Fine, 1997). There will be more discussion on symptom surveys
in the methodology section of this paper.
d

LeBuono (1999) in

Multiple Assessment Clinical Method

discussing diagnostic evaluation suggests physicians consider the patient’s symptom
report, work environment and lifestyle choices; perform muscle testing, provocative
positional testing and sensory testing; and perform nerve conduction studies to determine
the presence of CTS. This clinical criteria requires laborious collection and evaluation of
several types of data.
e.

Electrodiagnostic Method

At nearly the same time as

LuBuono proposed the multiple measures method, Herbert, Gerr and Dropkin (2000)
report that stand-alone “electrodiagnostic studies (EDS) are currently the ‘gold standard’
test for the evaluation of suspected CTS” (p 63). Electrodiagnostic or nerve conduction
studies require transmitting a pulse of electricity through the nerve from above the
suspected problem spot to beyond it, and looking for slowing in conduction speed. The
authors view nerve conduction speed as the key criteria for CTS.
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Herbert, Gerr and Dropkin’s (2000) report stands in direct contrast to a 1997
article by four major authors in the field stating that an electrodiagnostically confirmed
case of median nerve mononeuropathy in no way means that the individual actually has
CIS. These authors reported that half of workers with a positive electrodiagnostic
finding for CTS are asymptomatic and are not at any greater risk for developing CTS
than the population as a whole. They state that a diagnosis of CTS should be based on
clinical history and confirmed by electrodiagnosis. They pointedly caution against
considering a median nerve latency to be indicative of CTS, and warn against the
tendency of some employers to use electrodiagnostic testing alone as an employment
screening tool (Werner, Franzblau, Albers, & Armstrong, 1997).

f

Increased Intracarpal Canal Pressures (ICCP) Method

Franzblau and Werner (1999) propose an improved CTS identification methodology in an
editorial in the Journal of the American Medical Association. They recommend
consideration and testing of research showing that CTS patients have comparatively
elevated intracarpal canal pressures with certain positions of the wrist. They also suggest
non-invasive high-resolution MRI and sonography may be helpful in visualizing the
median nerve and determining the presence of CTS. In essence, they propose in vivo
visualization of compression in the median nerve via high technology, as Robbins (1963)
did via dissection of cadaver wrists.
g-

Other Methods

Testing for the presence of rare infectious

causes of CTS, such as mycobacterium szulgai or marinum may be warranted depending
on presentation and previous findings (Berglund, 1996; Gunther, 1977; Horusitzky et al.,
2000; Samii, 1996; Stratton, 1981).
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h.

Consensus on CTS and Methodology

To clarify the

diagnostic methodology situation, a group of prominent researchers developed consensus
points which were published in the American Journal of Public Health. They concurred
that:
1.

There is no perfect gold standard for carpal tunnel syndrome

2.

The combination of history, physical and electrodiagnostic examination
provides the most certain diagnosis

3.

Using electrodiagnostic testing alone in large worker populations gives too
many false positives to be considered useful.

4.

Case definitions for epidemiologic research need not have the sensitivity
and specificity of an imagined gold standard and are very much dependent
on the effect size, sample size, target population prevalence and purpose of
the study at hand (Rempel et ah, 1998).
i.

Summary of CTS Measurement Methodology With no certain

“gold standard” present, the measurement of carpal tunnel syndrome depends in part on
the purpose of the study. For individual diagnosis, LeBuono’s guidance to consider
symptoms, lifestyle, history, clinical exam and electrodiagnostic results seems to be the
most thorough, and consequently the most time intensive and costly (LeBuono, England,
Gooch, & Werner, 1999). Typical clinical diagnosis includes symptom report,
provocative positioning in clinical examination and electrodiagnostic testing. Future
developments with high resolution imaging, carpal tunnel pressure testing, and culturing
for infectious diseases may lead to better clinical diagnostic methodology. Working
37

from a separate perspective, epidemiologic and screening studies on large populations
may be able to afford more leeway in the sensitivity and specificity of evaluation tools.
Researchers have evaluated symptom surveys as surveillance tools and have found them
to be valid and reliable tools (Baron et ah, 1996; Ferry et ah, 1998; Franzblau et ah, 1997;
Franzblau et ah, 1994; Latko et al., 1999; Levine et al., 1993; Schierhout & Myers, 1996;
Silverstein et al., 1997).
F.

Work-relatedness of RMI-DUEs
Researchers have typically evaluated and found associations between RMI-DUEs

and work-related factors such as force and repetition (Baron et al., 1996); however, there
have empirical gadflies who have contended that the origins of RMI-DUEs have been
oversimplified. Researchers have tested and found varying degrees of association between
CTS and personal factors such as gender, race, age, education, income, hysterectomy,
pregnancy, diabetes, and other factors (LeBuono et al., 1999; Tanaka et al., 1997). Little
work has been done on the effects of known biomechanical risk factors in the nonwork
environment; however, there is justification for such investigation. Since there is a wellrecognized dose-response relationship between exposure to risk factors such as repetition
and force and work-related RMI-DUEs (Baron et al., 1996), a question can be raised that
the dose-response relationship would continue for these same risk factors in nonworkrelated environments found during off-duty time.
An example of the disparity between researchers on the work-relatedness of RMIDUEs can be found in an exchange regarding a report by Atcheson, Ward and Lowe
(1998). These researchers evaluated 297 patients with RMI-DUEs for concurrent medical
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diseases suspected of causing RMI-DUEs and found that about one-third of the cases had
additional nonwork-related conditions that could potentially cause RMI-DUEs. They
suggest that the lucrative workers’ compensation system does not support care for
individuals diagnosed as having nonwork-related RMI-DUEs, consequently encouraging
attribution to work-related causes. Atcheson et al. (1998) therefore concluded that
“studies asserting an association between occupational hand usage and CTS are of
questionable validity unless they prospectively account for confounding disease and
obesity” (p. 1506). Burt and Hales in a letter to the editor in a following edition of the
same journal counter that Atcheson’s study is methodologically flawed and that there is
“strong evidence that CTS occurs more often among workers whose jobs require highly
repetitive and forceful hand-intensive work, especially when combined with awkward
postures” (p.l372)(Burt & Hales, 1999). Atcheson in his reply states “the common belief
that hand-intensive work is the dominant cause of CTS in the workplace has led many to
dismiss any other association as trivial and unworthy of attention...our results suggest that
concurrent medical conditions and obesity may in fact be the most common cause [italics
added] of CTS in the workplace” (p. 1372)(Atcheson, 1999). Although Atcheson et al.
(1998) attempted to provoke consideration of nonwork-related factors, even they did not
consider nonwork-related biomechanical factors. There seems to be scientific myopia in
the RMI-DUE literature regarding nonwork-related biomechanical associations. The
emerging field of occupational science could be used by researchers to provide improved
insight. Occupational science encourages a broader view of occupation (Neistadt &
Crepeau, 1998). Further, obesity is apparently sliding down the slope from association to
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causality without due process Atcheson et al. (1999) forcefully state obesity causes
CTS but offers no explanation other than an association.
In another study of the work-relatedness of RMI-DUEs, researchers evaluated 40
factors that could be associated with CTS, 17 of which were non-work related. They
found an association between BMI and CTS, between previous musculoskeletal disorders
and CTS and between low work status and CTS. They did not find an association
between diabetes, metabolic disorders, stress, keyboard use or smoking and CTS,
contrary to what other researchers have found (Nordstrom et al., 1997; Tanaka et al.,
1997). They suggest the BMI association is possibly due to workstation design
mismatch, a separate association between BMI and arthritis, strength/weight relationships
or adiposity in the carpal tunnel. They did not consider lifestyle differences between
workers with normal and elevated BMI as a separate association.
In summary, positions in favor of and against the work-relatedness of RMI-DUEs
seem to have merit. The majority of research done has shown that certain work-related
activities are strongly associated with CTS. On the other hand, research also shows that
other nonwork-related factors can contribute to the development of peripheral nerve
disorders including CTS. The body of research regarding nonwork-related occupations
and CTS has been comparatively neglected. When ‘occupation’ is modernized to include
purposeful activity throughout the day, the work-relatedness debate should moderate and
the field for research should expand. For RMI-DUEs, it is likely that the condition is
related to biologic, environmental, and behavioral determinants over a span of
occupations and time. Determination of risk factors for RMI-DUEs is still a developing
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field and needs to remain broad-based.
G.

Known Risk Factors for RMI-DUE
Although the definition, measurement and work-relatedness of RMI-DUEs are to

some degree debatable, numerous studies have never-the-less focused on identifying
associations between RMI-DUEs and work-related factors.
1.

Repetition
Regarding repetition as a risk factor, Bernard (1997) in his comprehensive

review of the research for NIOSH chose to review research that defined repetitive work as
cyclical and involved “repetitive hand/finger or wrist movements such as hand gripping
or wrist extension/flexion, ulnar/radial deviation, and supination or pronation”(p5a-3).
After reviewing a host of studies, he concluded that there is evidence for a positive
association between highly repetitive work and CTS .
2.

Force
Force is the amount of effort the user exerts in grasping, pinching,

pressing, twisting, or turning objects using the hands and wrists. Measuring force has
been mostly an ordinal process, with procedures divided into high/medium/low force
events. Bernard’s (1997) review of the research shows that there is some evidence that
force alone is associated with CTS, but there is also “strong evidence that a combination
for forceful hand/wrist exertion and repetitiveness are associated with CTS” (p. 5a-22).
Researchers evaluated the effects of force on keyboarding and found that excessive force
while keyboarding contributes to the severity of upper extremity symptoms (Feuerstein,
Armstrong, Hickey, & Lincoln, 1997). Use of a computer primarily by mousing has also
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been investigated and found to contribute to musculoskeletal symptoms, and more so
among women (Jensen et al., 1998).
3.

Pinch
Of particular importance to nonwork-related leisure occupations, Keir,

Bach and Rempel (1998) found that pinching generated nearly twice the level of pressure
in the carpal tunnel as pressing. Pressing is found in typing and pinching is common in
needlework.
4.

Position
In considering the effect of hand and wrist position on CTS incidence, few

field epidemiologic studies have successfully separated hand and wrist position from
repetition and force. Bernard notes that studies find increased carpal tunnel pressure with
increasing deviation from a normal position for the wrist: “the normal resting pressure in
the carpal tunnel with the wrist in a neutral posture is about 5 millimeters of mercury
(mmHg), and typing with the wrist in 45 degrees of extension can result in an acute
pressure of 60 mmHg..,’(Bernard, 1997)(p.5a-13) In other words, bending the wrist
increases carpal tunnel pressure.
5.

Nonbiomechanical Factors
Beyond biomechanical stressors in the work place, factors that may be

associated with RMI-DUEs fall into several basic categories: diseases, conditions,
exposures and behaviors. Table 6 provides a summary of some of the variables
potentially associated with RMI-DUEs that have been presented in recent literature.
“Yes” and “no” identify whether or not research has identified an association.
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TABLE 6

Factors Associated with RMI-DUEs

Demographi
cs

Conditions &
Behaviors

Exposures &
Injuries

Diseases

Psychosocial
Factors

Age
>40-Yes

MenopausalYes (17)
HormonesYes (10)(17)(27)

Organic
solvents- Yes (15)

Thyroid-Yes

Job satisfaction
-Yes (32)

(1)(22)(24)(27)

(9)(14)

DiabetesYes^) and
No (25)

Time pressureYes (9)(28)(33)

Gout-Yes (26)

Psychosocial -

Gender =
Fem
Yes (3)(22)(25)
and No (5)(31)

Hysterectomy,
total— Yes (7)(17)
Pregnancy Yes (10)

Race =
White
Yes (4)(9)(22)

ObesityYes (1)(20) (22)(24)
and No (6)

MycobacteriumYes (12)(13)

Smoker-Yes

Fungi-Yes (13)

Cystic
fibrosis Yes (23)

Income >
$20,000Yes (22)

Renal
failure-Yes

Job
security-Yes

Hand SizeNo (3)

Lead-Yes (2)

YCS (8) (33) an(^

No (27)

(22)(29)

Drinker-No (29)
Alcohol abuse
-Yes (29)

Carpal
Tunnel Size
or Shape
-No (3)

Rock-climbing
-Yes (11)
Weight-lifting
-Yes (10)

Parvovirus- Yes

Family
historyYes (18)

Golfing-Yes (30)
Piano-Yes (30)

Wrist fractures
and dislocations
-Yes (19)(27)

(21)

(25)

(10)

Arthritis-Yes
(19)

Crowded work
conditionsYes (28)
Lower support
at work (33)

Knitting-Yes
(4X16) (30

(1) (Atroshi et al., 1999); (2) (Araki, Yokoyama, Aono, & Murata, 1986); (3) (Armstrong & Chaffin,
1979); (4) (Blanc, Faucett, Kennedy, Cistemas, & Yelin, 1996); (5) (Buckle, 1997); (6) (Buschbacher,
1998); (7) (Cannon, Bemacki, & S, 1981); (8) (Conway, 1999); (9) (Hales et al., 1994); (10) (Herbert et
al., 2000); (11) (Holtzhausen & Noakes, 1996); (12) (Horusitzky et al., 2000); (13) (Gunther, Elliott, Brand
& Adam, 1977; (14) (Kloppenburg, Dijkmans, & J, 1993); (15) (Murata et al., 1994); (16) (National Mine
Health and Safety Academy, 1991); (17) (Pascual et al., 1991); (18) (Radecki, 1994); (19) (Robbins,
1963); (20) (Stallings, Kasdan, Soergel, & Corwin, 1997);(21) (Samii et al., 1996); (22) (Tanaka et al.,
1997); (23) (O'Riordan, 1995); (24) (Werner et al., 1997); (25) (Werner et al., 1998); (26) (Chen et al,
2000); (27) (Ferry et al., 2000; (28) (Marcus & Gerr, 1996); (29) (Nathan, Kennistion, Lockwood &
Meadows, 1996); (30) (Piligian et al., 2000); (31) (Jeffress, 2000); (32) (Rosenman et al., 2000); (33)
(Feuerstein et al., 1997)
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Because of the variety of potentially associated factors, not all of the studies in Table 6
have been replicated. Some factors such as renal failure seem to be solidly associated
with RMI-DUEs. Others are less conclusively proven, such as estrogen usage. Studies
relating mood and RMI-DUEs, being cross-sectional in design, suffer from temporal
vagaries. Other identified positive associations potentially suffer from confounding, such
as female gender and obesity. Associations with hobbies such as needlework are
suggested by researchers because of the close match in activity components with known
work-related risk factors, but the studies lack any empirical proof. In sum, Table 6
provides data on potential associations between RMI-DUEs and nonwork-related factors,
with varying degrees of strength and confounding.
6.

Obesity
Obesity as a risk factor received special scrutiny as part of this study.

Several researchers have stated clearly that obesity is a substantial risk factor for RMIDUEs (Atroshi et ah, 1999; Nathan et ah, 1992; Nordstrom et ah, 1997; Werner et ah,
1997). If obesity is a strong risk factor for RMI-DUEs, then demographics and potential
causes of obesity are of interest. Nayga (1999) found correlates for obesity of being
female, African-American, having children, being less well educated and engaging in
sedentary leisure time. Obesity, then, particularly affects African-American mothers.
This is the same demographic group most likely to be sole wage-earners.
Martinez-Gonzalez et ah (1999) reports that sedentary leisure is likely the main
determinant of epidemic obesity in America. Sedentary leisure does not necessarily mean
absence of all activity. Thomsson (1999) reported that sedentary women feel an obligation
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to remain busy, to appear womanly and to be quickly available to serve the family.
Sedentary leisure time is associated with obesity (Martinez-Gonzalez, Martinez, Hu,
Gibney, & Kearney, 1999) and obesity is associated with RMI-DUEs (Atroshi et ah,
1999; Nathan et ah, 1992; Nordstrom et ah, 1997; Werner et ah, 1997). This raises the
question of leisure activity as a confounding factor in the association between obesity and
RMI-DUEs.
Some have suggested an inherent, automatic slowing of nerve impulse
transmission in obese women which would explain the BMI-CTS association. Bushbacher
(1998) tested nerve conduction speed on obese and normal weight participants and found
that BMI is not associated with the traditional measure of CTS, slowed nerve conduction
speed. Nerve conduction speed for obese and normal weight individuals is the same.
Researchers have suggested that the obesity-CTS association is due to extra
compression of the nerves inside the carpal tunnel itself from layers of adipose tissue
(Nordstrom et al., 1997). Hand surgeons report that the carpal tunnel itself does not show
increased adiposity with increased BMI of the patient (Personal communications, Dr. G.
Frykman, Dr. K. Abdollahi, March 27, 2001). Regarding the trunk width and wrist
position theory of obesity and CTS (Nordstrom et al., 1997), wrist posture alone has not
been shown to be associated with CTS (Bernard, 1997, p. 5a-25) although it has been
associated with increased pressure in the carpal tunnel (Keir, Bach & Rempel,1998; Weiss,
Gordon, Bloom, So & Rempel, 1995). The ideal position for minimizing pressure in the
carpal tunnel was identified as occurring at two degrees of wrist extension and two degrees
of ulnar deviation among healthy test subjects (Weiss, et al., 1995). For keyboarders, ulnar
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deviation is more a matter of work style and workstation ergonomics than a result of trunk
width. A clear biologic plausibility for the CTS-BMI connection has not been established.
H.

Hand Intensive Leisure Activities
Sedentary women may be using their hands repetitively during leisure time.

While researchers have not explored what women do when engaged in sedentary leisure,
retail and arts organizations have a strong interest in the topic. American Demographics,
the Interactive Digital Software Association and the Survey of Public Participation in the
Arts have investigated computers used as entertainment. The Hobby Industry Association
(HI A), Home Sewing Association and the Yam Council have studied the field of needle
arts.
1.

Home Computers Usedfor Entertainment
For health education programs to be effective, the health educator must

first be familiar with the level of participation and effects of the health behavior being
targeted.
a.

Participation

Americans aged 18 to 24 use home

computers the most, with nearly four hours per day of leisure-time computer use. More
than fifty percent of adults aged 18 to 34 report using home computers for ‘hobbies’
(Bradshaw, 1998). Computer game playing is a thriving industry with estimates as high
as 145 million Americans playing computer and video games. Marketing statistics show
that 43 percent of players are women (Interactive Digital Software Association, 2000).
Historically, home computers have been considered the domain of men. However,
American Demographics in reporting on women’s use of computers stated “from
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purchase decision to booting up, women are major players in the personal computer
market” (American Demographics, 1996). The Pew Internet and American Life Project
(2000) reports that women use computers to enhance their social contacts via email and
that in the first six months of 2000, more than nine million women went online for the
first time. In San Francisco, Seattle, and San Diego, more than 60% of households have
access to the Internet (CyberAtlas, 2000). Most other large cities are not far behind.
b.

Sales Data

Computer and video games are the fastest growing

segment of the U.S. entertainment industry with software generating more than $6.1
billion in sales in 1999 (Interactive Digital Software Association, 1999). Clearly, home
computer use and video gaming are consuming significant time and money among
working adults. This leisure-time use does not take into account the work usage of home
computers and the telecommuting trend as these are work-related uses of computers. The
U.S. government broadly supports development and use of computer technology with
emphasis on school children. For 2001, the President’s budget provides $2.2 billion for
information technology research and development (White House Press Secretary, 2000).
c.

Motivation

Motive for playing games on the computer have

been studied and include relief from boredom, boost in self esteem, and a sense of
excitement (Griffiths, 1997). Software manufacturers questioned individuals playing
computer games about the reasons they play. Most said for challenge, stress-reduction,
and the engrossing nature of the games. The industry states that computer games are
meeting the expectations of technologically savvy adults by maximizing the realism and
sense of immersion in computer games.
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There is a less attractive side to computer game playing motivation. Popular
terms include ‘Internet addiction’ and being ‘hooked’ on computer games. Research on
adolescent game players shows that about one-third of players are “addicted” as
operationally defined by the authors (Griffiths, 1997). Preliminary research results from
London show that playing an exciting video computer game generates an 80 percent
increase in the release of dopamine, a neurochemical related to an internal reward system
(Brooks & Grasby,). Dopamine levels are also released when people take drugs like
cocaine or ecstasy. The research on dopamine may help explain the strong drive some
individuals have to participate in computer games.
2.

Needlework as a Hobby
Avocational
$5.00

occupations generating motions and
forces similar to known work-related

$4.50

$4.00

$3.50

risk factors occur in the hobby of
$3.00

needle work. In order to determine the
degree of risk factor exposure, the
following analysis of needlework

$2.50

$2.00

$1.50

$1.00

hobbies is presented.
a.

$0.50

Participation

Needle arts are a thriving area of the

$0.00

c/

modem hobby industry. The needle
appears to have always been a tool for

■ In Billions ofDollars

Figure 15 Dollars spent on crafts including
needlecrafts for 1996.
(Hobby Industry Association, 1998)
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women (Fidler & Velde, 1999). Prior to the age of mechanization, a needle was a highly
valued technological implement used in clothing the family (personal communication, D.
Pierson, Home Sewing Association, 6/15/00). In modem times, women still enjoy needle
arts, usually for artistic purposes. While detailed data on users is closely held proprietary
information, the Hobby Industry Association does share general data. During the last
decade, about 80% of households report having at least one person engaged in a craft or
hobby (Hobby Industry Association, 1998). Of those engaged in a craft/hobby, crossstitch, embroidery, crocheting and needlepoint/plastic canvas needlepoint are the
activities of choice for most participants. All four of these activities are hand intensive.
b.

Figure 15 shows that needlecrafts

Needlearts Sales Data

alone (as separate from sewing) represent retail hobby sales of $1.5 billion in 1996
purchasing needlecraft materials (that’s a lot of yam). “The various needlecraft-related
activities continue to be the crafts with the most widespread participation”(Hobby
Industry Association, 1998). It is clear that needlecrafts are a popular hobby activity of
working-age women.
c.

Participant Profile

The Home Sewing Association (HSA)

reports that the demographic profile for women who sew and women who engage in
other needlework is nearly identical (personal communication, D. Pierson, Home Sewing
Association, 6/15/00). The typical profile for a woman who sews is college educated,
aged 25 to 54 with a household income greater than $35,000. The HSA reports that
sewing/knitting ranks fourth in terms of leisure activities in the United States (Campbell,
2000)
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d

Meaning in Needle Arts Participation

Identifying meaning

in the needle arts will allow health educators to consider motivation among participants.
It is important to understand these motives because they would allow better message
framing and delivery of health education activities.
Developing and adorning functional items are ancient traits of humans. Crafts in
modem society meet the needs of women to connect with their personal and cultural
histories, to experience temporal continuity and group belonging, and to create tangible,
durable objects (Fidler & Velde, 1999). Crafts display skills, creativity and a sense of
self. Craft choice is laden with symbolism reflected, sometimes archaically, in our
language. We ‘weave together’ the parts of our lives; we ‘patch-up’ injured children; our
bones ‘knit’ together after breaking; we are encouraged to take prevention actions
because a ‘stitch in time saves nine’; we search for the valuable ‘needle in a haystack’.
We commemorate the dead with the AIDS quilt, knit warm caps for preemie babies and
cross-stitch idyllic scenes for our homes.
Participation in needle arts is a sensory experience. The texture and color
of yam, the rustle and smell of new fabrics, the tactile and kinesthetic experiences of
manipulating materials provide pleasant stimuli for the crafter. Repetitive movement
calms the sensorimotor system. Grafters report these activities sooth them, providing a
sense of calmness in an otherwise stressful environment and providing distraction from
worry during “down time” (Fidler & Velde, 1999). Given the value women place on selfexpression through needle arts, and the physical nature of the activities, research is
warranted to discover the positive and negative health effects of such meaningful
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occupations.
3.

Gaps in the Literature
Researchers have thus far concentrated on defining and detecting RMI-

DUEs in the workplace. There is now a large body of evidence linking work-related risk
factors with RMI-DUEs. Researchers have also investigated and reported on the
contribution of certain medical conditions, such as diabetes, to the risk of developing
RMI-DUEs. However, researchers have not yet turned their attention to the occupations
of off-duty individuals. This environment is less controlled, not subject to plant walk
through observations or safety rules.
Home computer use, while for different purposes, oftentimes is an extension of
time spent keyboarding and mousing over time already spent at work. Keyboarding and
mousing are clearly identified risk factors for musculoskeletal injuries. The same
researchers who have identified keyboarding and mousing as risk factors also mention
that knitting and crocheting have the same biomechanical risk factors as those associated
with work related RMI-DUEs and women who engage in these activities may be
contributing to their problem (Birkbeck & Beer, 1975; Buckle, 1997; Herbert et al., 2000;
Hwang, 1999; Piligian et al., 2000). Based on Keir, Bach and Rempel’s (1998) study of
carpal tunnel pressure with pinch versus press, perhaps needlework activities are even
more of a risk factor.
Other than one text on symbolism in crafts, and surveys by retailers, there is no
information on motive and beliefs of women regarding home computer use and
needlework hobbies. In order for health educators to develop effective interventions
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regarding home computer use and needlework, the beliefs of women regarding hand
health, susceptibility and severity of risk, barriers and benefits to change, and confidence
in ability and willingness to change need to be identified.
Employment statistics show that minority women are more likely to be employed
as assemblers and clerical workers than White women. These jobs have greater exposure
to risk factors for RMIs. African-American/Black women who have had children are at
significantly greater risk for obesity than other demographic groups. Obesity is strongly
correlated with RMI-DUEs. African-American/Black women are also much more likely
to be the sole supporter of their families so the impact of disability from RMIs hits this
group and their children harder.
Obesity is also strongly correlated with sedentary leisure time; however there is
little or no scientific study of how sedentary women occupy their leisure time. In order
for health educators to recognize risk and plan appropriate interventions to assist women,
particularly African-American/Black women, with maintaining hand health these gaps
need to be addressed through research.
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CHAPTER 3
METHODS
A.

Design
This was a correlational cross-sectional study of a convenience sample using a

self-administered questionnaire with employees in hand intensive jobs. The purpose of
the questionnaire was to obtain data about work and leisure occupations, physical and
social characteristics, and health beliefs of the participants. The questionnaire was six
pages in length with check boxes or fill in the blank for most questions, and a Likert scale
of agreement from 1 to 5 for the health beliefs section. Following presentation to the
dissertation committee and revisions based on committee feedback, the researcher
attended a lecture by the research office discussing ethical concerns and IRB methods.
The IRB form was prepared and submitted to the institutional review board. The project
received exempt status 51005.
B.

Piloting
Following authorization from the administrative council of the organizations to

conduct the research, the survey was pilot tested on telecommunications workers for a
large hospital and secretaries for a law enforcement agency. A small ($1.00) incentive
was included with administrative permission. Thirty responses were received out of 33
pilot tests provided in total. The participants were encouraged to comment liberally as
they took the survey, to mark items they did not understand, to indicate which questions
would be uncomfortable for them to answer and to identify confusing instructions.
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The surveys were carefully reviewed and changes were made to the survey
including eliminating a question about income which a few pilot participants felt would
cause them to not turn in the survey because it was too personal. Instructions on some
segments were changed to enhance clarity. Following piloting, the final form of the
survey was prepared and copied. The questionnaire was handed out to employees with a
cover letter and a secure method for return was provided.
C.

Study Participants
Participants were employees of two large companies in Southern California.

Company A is a transportation firm employing many reservations agents who use the
telephone and computer extensively. Company B is a medical facility employing many
billing clerks who also use the phone and computer extensively. Company A workers are
members of a national union and Company B workers are not union members. These
companies were in two separate counties. Company A hand approximately 700 female
reservations agents and Company B had approximately 200 medical billing clerks. Jobs
and workers were observed in both cases and the work was clearly hand intensive.
Administration permitted incentives for Company B but the union at Company A ruled
against incentives.
Participants were included if they: (a) are female, (b) are aged 20 to 65, ( c) have
been working at least 3 months at their current occupation, and (d) keyboard at least 50%
of the workday. Participants were excluded if they reported (a) thyroid disease, (b)
current pregnancy, or ( c) peripheral neuropathy.
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D.

Power Analysis
Power analysis and sample size were based on the SPSS Sample Power program,

as a two-sample test of proportions with alpha set at 0.05 and the test being two-tailed so
that an effect in either direction would be detected. Initial power assumptions were that
among those individuals who do not participate in HILAs, approximately 10% would
have symptoms of RMI-DUE; and among those individuals who did engage in HILAs,
approximately 25% would have symptoms of RMI-DUEs. Calculations were that at 80%
power, ‘n’ equals 100 per group, for a total need of 200 participants. Effect size is
recognized as the difference between the percentage of symptomatic individuals by
group; 15% difference in initial calculations.
E.

Research Instrument
The self-administered survey included questions designed to elicit information on

(a) demographics, (b) medical conditions, (c) insurance coverage, (d) job title and
duration, (e) physical activity level, (f) leisure-time computer use, (g) leisure time
needlework, (h) symptoms in the hands and wrists, (i) functional limitations of the hands
and wrists, and (j) questions regarding the participant’s health beliefs as related to the
HBM including susceptibility, severity, barriers, benefits, perceived threat and selfefficacy. The instrument rated at 6th grade on the Flesch-Kincaid readability scale. The
instrument used modified questions from (a) the California Work and Health Survey, (b)
the Surgeon General’s Report on Physical Activity and Health, (c) the National Institute
for Occupational Health and Safety (NIOSH) and (d) Levine et al., as well as questions

55

developed specific to this questionnaire (Cohen, Gjessing, Fine, Bernard, & McGlothlin,
1997; Levine et ah, 1993; US Department of Health and Human Services, 1996; Yelin &
Trupin, 1999).
F.

Variables
1.

Demographics
Nine items on the survey address demographic variables including gender,

age, race, marital status, wage-earner status, and family dependents. The questions were
taken from the 1999 California Work and health Survey (Yelin & Trupin, 1999). Gender
is an inclusion factor. Age is a potential confounder; race, marital status, wage-earner
status, and dependents living at home helped identify sociodemographic groups for
comparison purposes. Weight and height were necessary for the calculation of BMI as
part of the investigation in to the relationship between BMI, RMI-DUEs and HILAs.
While included under medical conditions, demographic questions were included
regarding history and consequence of previous workers’ compensation claims related to
the upper extremities. This data assisted in the research question about race and days
away from work.
2.

Medical Conditions
Participants were asked review selected medical conditions and check

those that they have had. These conditions have been identified by researchers with
varying degrees of replication as being associated with RMI-DUEs and could function as
confounders; some function as exclusion criteria. These conditions include thyroid
disorders, hormonal disturbances, diabetes, and preexisting peripheral neuropathy.
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Hormonal disturbances such as menopause and hysterectomy are likely to be common
enough to require inclusion and control whereas pregnancy may be an exclusion criteria.
In addition, the workers are asked to identify work restrictions such as no lifting, limited
typing, no repetitive fingering, and so forth. Work restrictions are indicative of an
otherwise undisclosed serious conditions that if they occur often, could impact results.
3.

Insurance Coverage
Participants were asked one question regarding their personal insurance

coverage. It was originally anticipated that some workers at these facilities would not
have any type of insurance coverage and the resultant lack of adequate health care may
have been a contributor to an overall decreased level of health and increased level of
anxiety about symptoms.
4.

Job Title and Duration
Participants were asked to write down the title of their job, length of time

on the job, hours worked last week and typical hours per day use of keyboard. This data
addressed the inclusion criteria of hand intensive job for at least 3 months duration and
keyboarding for at least 50% of the day. An additional set of questions was presented for
participants who have a second job. Those who indicate they have a second job were
asked about length of employment and hours worked during the last week on that job.
The presence of a second job could have been important if the number of hours was
substantial.

57

5.

Physical Activity Level
Participants were asked to review a list of examples of moderate physical

activity and then to indicate the number of days per week that they engage in at least this
level of activity. The list is taken in abbreviated form from the Surgeon General’s report
on physical activity and health (US Department of Health and Human Services, 1996).
The results of this question helped efficiently determine whether or not an individual is
sedentary and can help provide targeting information for health education efforts to
increase the level of physical activity as a counterpoint to HITAs.
Participants were asked to identify other HILAs that they participate in, after they
have been queried about computer and needlework activities. This question allowed
participants, particularly during the piloting phase, to identify other major categories of
HILAs that were not initially covered in the questionnaire.
6.

Leisure Time Computer Use
Three questions were included to assess the degree of home computer use.

Questions separated work day and days off usage since it is likely that workers use their
home computers more on the weekends. Participants who do not have a home computer
were directed to skip the second and third questions.
7.

Leisure Time Needlework
Participants were given eight types of activities included under the term

‘needlework’ including cross-stitch, knitting and the like. They were questioned about
participation, type of needlework and hours per week of participation in needlework.
Those who had given up needlework were queried about their reasons, to try and identify
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a self-selection bias between needlework and RMI-DUE symptoms. Participants who did
not engage in needlework skipped the section after answering ‘no’ to the first question in
the section.
8.

Hand and Wrist Symptoms
The participants were asked to answer as many as eight questions

regarding symptoms and one question regarding functional constraints secondary to
symptoms in the upper extremities. Symptom questions were modified from the NIOSH
1997 RMI Survey (Cohen et al., 1997). These survey questions have been shown to be a
reliable and valid mechanism of identifying potential RMI-DUE cases as part of an
epidemiologic study (Baron et al., 1996; Silverstein et al., 1997). For those participants
who were experiencing upper extremity symptoms and completed this section, a
composite symptom score was created based on the number of symptoms checked, the
duration, frequency and severity of symptoms. More information on this score is
available under data analysis.
The question regarding functional limitations taken from Levine, et al (1993) was
designed to identify functional impairment as well as confirm symptom level reports.
Levine et al. found functional constraints to be an important and distinct measure of the
impact of RMI-DUEs on workers’ lives. He reported the Functional Status Scale showed
good validity, internal consistency and reproducibility as well as high correlation with
severity of symptoms (Levine et al., 1993).
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9.

Health Belief Variables
The HBM structured questions in terms of the independent variables of

susceptibility, severity, barriers, benefits, self-efficacy and the dependent variable of
willingness to change leisure behavior to maintain hand health. All questions on health
beliefs were statements with a response via a 5 point Likert scale of agreementdisagreement. Susceptibility was expected to be important for asymptomatic individuals
and severity was expected to be more important for those who already have symptoms.
Three questions in the survey addressed the participants’ beliefs about susceptibility to
hand and wrist problems, addressing whether or not the participant knows someone in the
same position with hand problems, and the likelihood that they participant may personally
develop hand and wrist problems. Regarding severity, two questions addressed the
anticipated limitations associated with the problem, three addressed impact on work and
one addressed overall future impact of hand and wrist problems.
Benefits to health behavior change are internally recognized advantages to giving
up or modifying one behavior and engaging in a different behavior. Two questions
addressed the value participants place on strong, healthy, pain-free hands. An additional
three benefit questions addressed the value of engaging in fitness activities including
health, appearance and pleasure. The question on pleasure should provide insight into the
degree with which participants viewed fitness activities as a pleasure versus a health
obligation.
The HBM predicted that barriers to change rank first in importance with
susceptibility or severity in second place. In this study, barriers to change included the
60

positive effects of participating in the hobby; however, consideration was also be given to
the barriers associated with changing lifestyle from sedentary to more active. In order for
health educators to develop interventions that encourage healthy behaviors, factors in
womens’ resistance, not only to changing hobbies but also to moving from sedentary to
moderately active lifestyle, must be considered. While encouraging change from
sedentary HILAs to sedentary non-HILAs is progress, an effective intervention would
also encourage change toward increased physical activity to assist in controlling the
negative health effects of sedentary lifestyle.
Two questions addressed general barriers to change regarding hand health,
specifically time and confidence in health care advice. Two questions addressed barriers
specific to home computer use and two questions addressed barriers related specifically to
needleworkers. Inquiry in this survey was directed at the participants’ perceived barriers
to increasing physical activity and included one question each on fatigue, time, money,
self-concept and selfishness. There were two questions each on fear, self-esteem and
sense of family responsibility. In the event the participant did not live with family, there
was a Not Applicable check box.
Self-efficacy in this survey included one question on fatalism regarding hand
injury, two questions about ability to control potential symptoms and two questions about
capabilities related to fitness activities and hobbies.
The dependent variable, willingness to change leisure behaviors to maintain hand
health, was assessed in a general hand health context by three questions representing
varying degrees of change that are possible. For example, one question related to doing
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10 minutes of exercise per day while the other extreme was represented by a question
about willingness to change jobs if it were causing the problem. There was one question
about willingness to learn new leisure behaviors. For home computer users and
needleworkers, there were two questions each about willingness to cut back or stop the
activity to protect hand health.
G.

Data Collection
Following administrative approval at both companies, surveys were provided to

administrative assistants. Surveys were placed by aids to the administrative assistants in
employee mail slots. Employees at Company A were provided with stamped, addressed
envelopes for return. Employees at Company B were provided with locked ballot boxes
at two different locations. I had the only padlock key. I exchanged the ballot boxes
frequently and left them in place for ten days, until no additional surveys were received.
The survey also included an address if someone wanted to mail the survey in from
Company B.
H.

Data Preparation
I established the SPSS variable fields using an SPSS 8.0 package. Case numbers

were recorded on the surveys and the database during data entry in order to assist in data
cleaning. I entered the case survey results into the data base with verification of entry and
checks for accuracy by a research assistant. We collaborated on cleaning the data,
checking for inconsistencies and out of range variables. Coding on one variable was
reentered to correct any inconsistencies. Other than the coding change, few data entry
corrections were necessary.
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I.

Data Analysis
1.

Comparative Descriptive Statistics and Criteria Application
Once the data was cleaned and transformed as necessary, I generated

descriptive statistics for each employer. The participants from the two employer were
compared for differences. Company A had a higher than state average for AfficanAmerican/Black employees and Company B had a higher than state average for Asian
employees. Employees from Company A reported participating more often in leisure
activities, particularly needlework. Administration at Company A explained that due to
an economic down-tum, their employees were being encouraged to take time off and
some employees were working significantly fewer hours than normal for the previous
several weeks. Exclusion criteria were applied. Simple descriptive analysis was
conducted to identify characteristics of symptomatic and asymptomatic populations, and
characteristics of persons by BMI category.
2.

Symptom Score
Demographic categorical variables were cross-tabulated without and with

control variables. Symptom data was transformed into a numeric continuous variable
reflecting the degree of discomfort, the ‘symptom score’. The composite symptom score
was based on the number, duration, frequency and severity of symptoms. For example, a
participant who identified three symptoms (aching, weakness and tingling), who has had
the symptoms for months, occurring on a daily basis, and who rates the symptoms today
at a moderate level would score: 3 (number of symptoms) x 2 (1 =weeks, 2=months or
3=years) x 4 (l=less than once a month, 2=at least once a month, 3-at least once a week
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and 4=every day) x 3 (1 being none and 5 being unbearable) for a score of 72. This score
was then divided by the total maximum score of 540 and multiplied by 100 to provide a
symptom score of 13 on a scale of 100. This continuous symptom score variable was
used in further analysis.
3.

Bivariate Analysis
Bivariate analysis was conducted to determine the importance of

independent variables of interest on the dependent variables of the study. A significance
level of p = .05 was used to determine significance for the correlates. The Pearson
correlation coefficient was used to analyze the relationship between quantitative
variables including (a) hours of home computer use and symptom score, ( b) hours of
needlework and symptoms, ( c) age and symptoms, (d) activity level and BMI, and (e)
BMI and symptom score. Chi square tests were used to determine the relationship
between categorical and outcome variables including (a) functional limitations and
symptoms, (b) race and symptoms, ( c) wage earner status and symptoms, (d) race and
claims resulting in days away from work, and (e) insurance status and symptoms.
Multiple regression analysis on variables that showed correlation in bivariate analysis was
conducted in order to answer the research questions.
4.

Factor Analysis
HBM items were grouped according to content areas they were

hypothesized to measure. Factor analyses were performed to reduce the data and
determine the items to include or exclude from the study. These factor analyses allowed
determination of support for hypothesized groupings. Correlations among these HBM
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predictors with the criterion were evaluated. To evaluate the applicability of HBM
predictors on the criterion willingness to change leisure behaviors to maintain hand
health, multiple regression analysis was performed and regression equations were
generated.
5.

Analysis ofResiduals
Analysis of residuals was conducted to determine if assumptions of

linearity, normality, constant variance and independence of observations were met. Q-Q
plots of standardized residuals were generated for each Factor regression equation on the
dependent criterion Willingness to Change Leisure Behaviors to Maintain Hand Health.
The points in the plot fell reasonably close to the best fit line, indicating reasonable
expectation of normality. Studentized residuals were plotted against the predicted values
for each Factor’s regression. The points were essentially randomly distributed around the
zero line, indicating reasonably constant variance. Studentized residuals were plotted
against the predicted values showing essentially a linear relationship. The DurbinWatson test result was 2.03, sufficiently close to 2.00, showing no correlation between
successive residuals, supporting the assumption of independence of observations.
In the case of the regressions related to needlework, the same process was
conducted. Q-Q plots of standardized residuals were generated for each Factor regression
equation on the dependent variable willingness to quit needlework. The points in the plot
fell reasonably close to the best fit line, indicating reasonable expectation of normality.
Studentized residuals were plotted against the predicted values for each Factor’s
regression. The points were essentially randomly distributed around the zero line,
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indicating reasonably constant variance. Studentized residuals were plotted against the
predicted values showing essentially a linear relationship. The Durbin-Watson test result
was 1.85, sufficiently close to 2.00 to accept the assumption of independence of
observations.
J.

Ethical Considerations
While this paper and pencil survey voluntarily undertaken by working adults

generated minimal risk and ethics concerns, one risk identified was potential breach of
confidentiality. In order to avoid any potential harm from another person viewing a
workers’ responses, workers were cautioned in the cover letter that if they had started the
survey and chose not to complete it, to be sure to destroy the work they had done,
Anonymity and the participant’s belief in that anonymity was essential for candid
responses. Pilot test participants were provided envelopes with evidence sealing tape to
ensure that tampering was not possible. Company A participants were given selfaddressed stamped envelopes to complete their survey and they were encouraged to
complete the survey during non-productive hours, such as at home. Padlocked ballot
boxes were available for workers at Company B and these workers deposited their
surveys into the boxes which the researcher picked up daily. The researcher was the only
person with a key. Surveys had no traceable marks on them tying them to the participants.
Once the data was entered and confirmed, the surveys were shredded. In the event
that a workers could be traced by unique responses to demographic questions, no
individual data were available.
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Abstract
Obiective. To investigate the contribution of sedentary hand intensive leisure activities
(HILAs) to repetitive motion injuries of the distal upper extremities (RMI-DUEs) and to
explore the link between obesity and RMI-DUEs. Method. Three-hundred-forty-two
women who used computers frequently in their work completed a cross-sectional survey.
Questions included demographics, health status, physical and leisure activities. Results.
Most respondents had sedentary lifestyles. The majority reported experiencing hand
symptoms during the last year. Most respondents participated weekly in at least one
HIT A, with home computer use and needlework the most frequent choices. While years
on the job was the sole correlate with degree of hand symptoms, needlework was
associated with presence of hand symptoms. Home computer use was associated with
elevated Body Mass Index (BMI).
Conclusion. Women are spending significant amounts of non-job time engaged in
HILAs. HILAs place demands on hands and wrists similar to work-related risk factors,
but not all HILAs have an equal effect. Future researchers may want to evaluate leisure
activities by hand intensity and specific exposures. BMI has been identified as a risk
factor for carpal tunnel syndrome; however, additional investigation into the relationship
may be warranted in light of BMTs association with sedentary lifestyle including HILAs.
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Introduction
Employment and Injury
Ever greater numbers of hand intensive assembly and data entry tasks are
occurring in modem jobs (Rice, 1998). At 60 words per minute a typist may move up to
25 tons through the fingertips per day (Cassvan et ah, 1997). Along with the nature of
work, the nature of work-related injuries has also changed; hand and wrist repetitive
motion disorders are now the most frequently reported musculoskeletal injury (National
Institute on Occupational Safety and Health, 1999).
Injuries to the Distal Upper Extremities
CTS is the most commonly reported workers’ compensation injury claim.
Ovemse generates inflammation in the tendons and their sheaths. The resultant swelling
within the walls of the carpal tunnel increases pressure, compressing the median nerve.
Constriction of the median nerve results in delayed transit of nerve impulses and
generates symptoms along the distal nerve distribution (Bernard, 1997; Herbert et ah,
2000). This disorder causes sensory disturbances such as numbness, tingling and burning
in the hand, often worse at night. When tissues remain inflamed, damage to the median
nerve can become more serious and long term (Herbert et ah, 2000).
Patient Profile

Women disproportionately suffer from carpal tunnel

syndrome (CTS), experiencing 70 percent of these injuries, but the difference is related to
work and not a gender-related vulnerability (Jeffress, 2000). The typical workers’
compensation CTS claimant is White female, 35-44 years old, working more than 5 years
and taking an average of 25 days to return to work from the claim. This is twice as long as
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back injuries and longer even than amputations (Bureau of Labor Statistics, 2000;
National Institute on Occupational Safety and Health, 1999).
Incidence of CTS

Repetitive motion injury to the distal upper extremities

(RMI-DUEs)rates, most commonly CTS, range from a high of nearly 25,000 per 100,000
in needle trade workers with (Figura, 1995) to a low of 87 cases per 100,000 workers
(U.S. Department of Health and Human Services, 2000). The rate is dependent on the
work performed and the case definition of the problem. For example, some studies use
only employer claims data, reflecting successfully filed workers’ compensation claims.
This may represent only about 25% of those actually diagnosed with a musculoskeletal
disease (Rosenman et al., 2000)
Diagnoses and Surveillance for CTS

Researchers and clinicians have used

interview, symptom reports, provocative positioning, muscle testing, sensory testing, and
nerve conduction testing to assist in diagnosing CTS (Armstrong & Chaffin, 1979; Blanc
et al., 1996; Franzblau & Werner, 1999; Herbert et al., 2000; LeBuono et al., 1999;
Werner et al., 1997). The consensus is that, in the absence of a gold standard for CTS, a
combination of history, physical and electrodiagnostic examination is best (Rempel et al.,
1998).
Industrial health specialists must also be able to screen for potential RMI-DUEs in
the field. Researchers studying screening methods concluded that symptom surveys are
useful tools for screening and evaluation of RMI-DUEs (Baron et al., 1996; Ferry et al.,
1998; Franzblau et al., 1997; Franzblau et al., 1994; Latko et al., 1999; Levine et al
1993; Schierhout & Myers, 1996; Silverstein et al., 1997).
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Impact

Direct costs attributable to work-related musculoskeletal disorders

are $15 to 20 billion per year with total annual costs reaching $45 to 54 billion (Jeffress,
2000). Ferry et al., (1998) confirmed that individuals with carpal tunnel syndrome also
reported decreased functional abilities, such as difficulty in using kitchen hand tools and
in making repairs.
Risk Factors for RMI-DUEs

Bernard (1997) in his comprehensive review

of the research for NIOSH concluded that there is evidence for a positive association
between highly repetitive work and CTS. His review showed some evidence that force
alone is associated with CTS, but there is also “strong evidence that a combination of
forceful hand/wrist exertion and repetitiveness are associated with CTS” (p. 5a-22).
Others have reported excessive force while keyboarding or use of a computer primarily
by mousing contributes to repetitive motion injury of the upper extremity (Feuerstein et
al., 1997; Jensen et al., 1998). Not all repetitive motion s have the same impact: Keir,
Bach and Rempel (1998) found that compared to pressing, pinching generated nearly
twice the pressure in the carpal tunnel.
Researchers have also identified associations between RMI-DUEs and a variety of
nonwork-related conditions such as thyroid disorders, pregnancy, and rarely,
mycobacterial infections. Behaviors related to CTS include smoking and weight-lifting.
(Horusitzky et al., 2000; Nordstrom et al., 1997; Tanaka et al., 1997). Obesity has been
implicated as a substantial risk factor for RMI-DUEs (Atroshi et al., 1999; Nathan et al.,
1992; Nordstrom et al., 1997; Werner et al., 1997). An area that has thus far escaped
scientific attention is the contribution of sedentary leisure to RMI-DUEs.
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Hand Intensive Leisure Activities
Hand intensive leisure activities (HILAs) are sedentary leisure activities that
require frequent or forceful movements, substantial range of motion, or static positioning
of the hands and wrists. HILAs evaluated in this research include home computer use and
the needle arts. Home computer use includes browsing the Internet, playing video games
on the home computer,
and keyboarding for
email and instant
messaging (The Pew
Internet & American

Table 1 Top Seven Crafts and Hobbies, 1998
Activity

Hand Intensive

Participation Rate

Cross-stitch &

/

45%

embroidery

Life Project, 2000).

Crochet

/

29%

Needle arts include

Apparel Sewing

/

26%

crochet, cross-stitch,

Home Decor

embroidery, knitting,

Painting

needlepoint, plastic

Cake Decorating

S

24%

Needlepoint &

/

22%

canvas, hand sewing
and quilting.

25%

Plastic Canvas
21%

Drawing
Examples of other
sedentary HILAs are
playing musical

instruments, small figure sculpting, and cake decorating. Hand intensive activities that
are not included in HILAs because they are not sedentary include tennis, weight lifting,
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golf, bowling and gardening.
In the first half of 2000, more than nine million women we on line for the first
time. Young adults average 4 hours per day of leisure time computer use (The Pew
Internet & American Life Project, 2000) Analysis of Hobby Industry Association data
shows that a) four out of every five households in the United States has at least one
member engaged in a hobby activity, b) five of the top seven hobby activities are hand
intensive (see Table 1) and c) five of the top seven are needle arts (Hobby Industry
Association, 1998).
Obesity and RMI-DUEs
Obesity is a rapidly growing dangerous epidemic in America (National Center for
Chronic Disease Prevention and Health Promotion, 2001). Risk factors include being
female, African-American, having children, being less well educated and engaging in
sedentary leisure time (Nayga, 1999). Obesity also has a growing reputation as a risk
factor for CTS (Atroshi et al., 1999; Nathan et ah, 1992; Nordstrom et al., 1997; Werner
et al., 1997). The biological plausibility of the RMI-DUE and obesity connection has not
been well developed and researchers investigating the link between obesity and RMIDUEs need to take particular care about co-variates such as sedentary leisure activities.
Gap in the Research
The potential contribution of specific leisure time activities to RMI-DUEs has not
been well studied. A full-time worker spends approximately 25% of the total hours in a
week at work. It is possible that some of the activities occurring during the other threefourths of a week are contributing in some degree to the overall problem of RMI-DUEs.
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One should not “blame the worker” (Burt & Hales, 1999) but instead attempt to identify
as many pieces of the risk factor puzzle as possible.
Purpose
To investigate the contribution of HILAs to repetitive motion injuries of the
distal upper extremities RMI-DUEs and to explore the link between obesity and RMIDUEs.
Methods
A correlational, cross-sectional, anonymous, voluntary, and self-administered
‘Hand Health Survey’ was developed for this research. The instrument based questions on
(a) the California Work and Health Survey, (b) the Surgeon General’s Report on Physical
Activity and Health, (c) the National Institute for Occupational Health and Safety
(NIOSH) and (d) Levine et al. (Cohen et al., 1997; Levine et al., 1993; US Department of
Health and Human Services, 1996; Yelin & Trupin, 1999). The seven page long survey
gathered data on demographics, work, leisure, health status, symptoms, functional
limitations and medical care. Power analysis for an alpha of .05, indicated a sample size
of 200 in order to minimize Type II error. Following approval from the institutional
research review board, the survey was piloted on 30 telecommunications and clerical
workers. These workers were given a $1.00 incentive and encouraged to comment
liberally on problems with the survey. Upon analysis of the pilot testing comments, one
question was dropped and some items rearranged for clarity.
Participants for the study were women working in hand intensive jobs for two
different companies in two different counties of Southern California. Jobs were observed
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on-site in both cases by the researcher to ensure the essentially hand intensive nature of
the work.. Inclusion criteria for participants included keyboarding 4 or more hours per
day, being female and between 20 and 65 years of age. Exclusion criteria included
currently pregnant, diagnosis of thyroid disorder or peripheral neuropathy, and working
less than 3 months at that job.
One company had approximately 700 travel reservations agents and the other
company had approximately 200 medical billers. While $1.00 incentives were available,
the union representing the larger company did not want incentives provided. Therefore
these workers were provided with self-addressed stamped envelopes for easy return. For
the medical billers, the incentives were allowed and return was to a locked ballot-type
box. The rate of return for the larger company was 29% and the rate of return for the
surveys with incentive attached at the smaller company was 68%. The incentive may have
been a contributing factor to the differences in return rates. Returns were accepted for a
period of four weeks. Altogether, 342 surveys were returned. An alpha level of .05 was
used for all statistical tests and all tests were two-tailed.
Results
Once the data was cleaned and transformed as necessary, descriptive statistics for
participants were compared by employer. The larger company had a higher than state
average for African-American/Black employees and the smaller company had a higher
than state average for Asian employees. Employees from the larger company reported
participating more often in leisure activities, particularly needlework. Administration at
the larger company explained that due to an economic down-turn, their employees were
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being encouraged to take time off and some employees were working significantly fewer
hours than normal for the previous several weeks. Following application of exclusion
criteria, there were 265 participants in the study.
Population Characteristics
Descriptive analysis identified characteristics of study participants as a whole as
shown in Table 2. Respondents were 58% White, 19% African-American/ Black, 16%
Hispanic, 5% Asian and 2.% Other races.
Demographic Data on Study Participants

Table 2
Race
White

58

Marital Status/
Dependents

Age/ Weight
/Activity Level

Employment

Married

50%

Average Age
40 years

Average time in current
position
6 years
Average time per day
keyboarding
at work
7 hours

%

AfricanAmerican

19

Divorced

20

Average BMI
28 m2/kg

Hispanic

16

Never
married

17

Moderately
Active
10%

Asian

5

50

Other

2

Dependent
children at
home

Half of the participants are married, 20% divorced and 17% never married.
Approximately half of the participants have children under the age of 18 living with
them. Participants used computers at work for an average of 7 hours per day and had
worked in the current position for an average of 6 years. The average age was 40 years
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and the average BMI was 28, approaching the upper range of "overweight" as ranked by
the Centers for Disease Control (National Center for Chronic Disease Prevention and
Health Promotion, 2001). Only 10% met the Surgeon General’s definition of engaging in
moderate activity daily or nearly every day (US Department of Health and Human
Services, 1996).
Sixty-five percent of the participants reported experiencing pain or discomfort in
the hands or wrists during the last year as shown in Table 3. Over 40% reported
numbness or tingling. Numbness and tingling are indicative of neurologic involvement.
Table 3

Symptoms Among Participants

Symptoms

% of Total

Type

%of
Symptomatic

SelfDiagnoses

%of
Responders

Yes

65%

Swelling

79%

CTS

41%

Diagnosed

13%

Numbness

43%

Arthritis

20%

Tingling

41%

Tendinitis

7%

Stiffness

38%

Unknown

31%

Weakness

37%

CTS

8%

Thirteen percent reported they had received a diagnosis from a health care provider and of
those half reported a diagnosis of CTS. Other health care provider diagnoses included
arthritis, tendinitis, ganglion cysts, and stress. Symptomatic participants were asked what
they thought the problem might be. Forty-one percent felt the problem was carpal tunnel
syndrome, 20% arthritis, 7% tendinitis, and 31% did not know.
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HILA participation is presented in Table 4. While 69% of study participants

HILAs

have home computers, 56% of total respondents use a home computer. Among home
computer users, the mean time per week on the home computer was approximately 8
hours. One-fourth of study participants engage in needlework. Among needleworkers
45% listed multiple forms of needlework, and additional 22% engage primarily in
crochet, 22% engage in hand sewing, 5% in cross-stitch and 3% in knitting.
Table 4 HILA Participation
Among
Needle
workers

HILA
Participation

Percent of
Total

HILA
Activity

Percent of
Total

Average
Hours per
Week

0 HILAs

20%

Use Home
Computer

56%

8 hours

1

37%

Needlework

25%

4 hours

2

29%

Multiple

45%

3

11%

Crochet

22%

4

3%

Sewing

22%

Crossstitch

5%

Knitting

3%

Needleworkers spend a mean of approximately 4 hours per week on the activity.
Approximately 20% of all participants used to do needlework but have since quit. The
reasons for quitting were no time, lost interest, or bothered hands. Nineteen percent of all
respondents participate in both needlework and computer use.
In addition to needlework and home computer use, respondents were provided an
opportunity to name three additional hand intensive activities that they participate in.
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The replies ranged from badminton to woodworking. The activities were coded as either
hand intensive or not and then divided by sedentary or not. For example, "swimming"
was coded not hand intensive and "bowling" was labeled as hand intensive. Bowling was
labeled as nonsedentary and video game playing was labeled as a HILA. After home
computer and needlework, the most common activities cited were gardening (12%) and
bowling (10%), both classified as nonsedentary hand intensive activities. Overall, 80%
of women reported they participate in at least one HILA on a weekly basis. This includes
needlework and home computer use (n = 265). Table 4 shows that 20% of participants
did not participate in any HILAs and the majority participated in one or two HILAs. Less
than 15% participated in three or more HILAs.
Symptoms

Symptoms were initially analyzed as a dichotomous variable. Eighty

percent of individuals with symptoms participated in at least one HILA. Seventy
percent of individuals without symptoms participated in at least one HILA. Chi-square
analysis of symptoms based on participation in HILAs was consequently not significant
( %2 = 3.05, 1 df, p = .08, n = 259). Essentially, most women participated in HILAs
whether or not they had symptoms.
A significant association was found between needlework and presence of
symptoms

(x2 = 6.397, 2 df, p= .041, n = 263). Computer use and symptoms as

dichotomous variables did not show significant correlation (x2 = .771, 2 df, p - 680,
n = 260).
A symptom score was computed as a combination of number, duration, frequency
and severity of symptoms, scaled to 100. Bivariate analysis of hours of a) home
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computer use and b) hours of needlework shows no correlation with symptom score;
a) r(182)= -.044, p = .556; b) r(67) =-.031, p = .803. A small but significant
association was found between years of work and symptom score, r (259) = .188,
P = .003, indicating that the number of years in the current position was associated with
elevated symptom score.
BMI correlated negatively with days per week of moderate exercise, r (219) =
140, p = .039, but did not correlate with symptom score, r (231) = .060,

p = .365.

BMI correlated with home computer use, rho (162) = .174, p = .027, but not with
needlework, rho (53) = .087, p = .573, or participation in number of HILAs, rho (223)
= .108, p = .109. Curiously, while BMI did not correlate with any difference in symptom
score, elevated BMI was associated with having received a diagnosis from a health care
provider regarding reported hand symptoms (t = -2.99, df = 150, p = < .01). This did not
lead to any greater number of activity restrictions since there was no association between
BMI and restrictions (t = .768, df = 223, p = .443).
Age was correlated with having ever engaged in needlework r = .268, p = .000,
n = 245; and with number of HILAs engaged in rho = .198,p= .002, n = 242. The
mean age for women who have never engaged in needlework was 38 years old; the mean
age for women who currently engaged in needlework was 42 years old and the mean age
for women who engaged in needlework in the past but had quit was 46 years old. Age
was correlated with BMI, rho = .133, p_= .05, n = 216; but was not correlated with
symptom score , r = .078, p = .229, n = 242; and was not correlated with having
hand symptoms diagnosed by a health care provider, rho = .045, p_ = .575, n=158.
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Potential limitations
There are limitations inherent in cross-sectional field studies, as they are
snapshots without experimental control of variables and conditions. Volunteers selfselected to take the survey and it is possible that the individual who completed the survey
were different from the individuals who did that not. Sensitivity was high for this study
with symptoms recorded if any occurred during the last year, but screening studies are
generally permitted excess sensitivity over specificity. In selecting the convenience
sample populations, unknown covariates may also have been unintentionally selected.
The geographic limitation to Southern California may limit generalizabilty although the
groups were racially diverse, from two different employers and in two different counties.
Application of exclusion factors limiting the study to females only and hand intensive
sedentary jobs only limits generalizabilty outside of these constraints. While no queries
or complaints were received during testing, if employees did not believe the anonymity of
their reports, the results may not have been candid. Significance of independent variables
was likely harder to detect because of a healthy worker effect in that only currently
employed individuals received the survey; those out on workers’ compensation claims or
those having self-terminated were not available to survey.

85

Discussion
Research regarding RMI-DUEs to this point has emphasized mostly
biomechanical work-related factors and medical conditions; however, work takes only
25% of an individual’s total time per week. Researchers have been suspicious of hobbies
and other leisure activities as potential confounders and have controlled for hobbies in
several studies on musculoskeletal disorders (Bernard, 1997). Nonwork-related activities,
particularly HILAs, may contribute sufficiently to the RMI-DUE puzzle to warrant
further investigation. The intent of investigating nonwork-related activities was
specifically to enhance therapeutic and health education interventions so that workers
may better control their own health.
If work is valued as "production of commodities for the market," then the
nonwork-related occupations of women may not have been sufficiently visible to attract
research attention (Peterson, 1993). Potentially, nonwork-related activities can be
considered in light of occupational science. Occupational science views job activities in
the larger context of ‘occupation.’ Occupation refers to the purposeful activities that
create the whole of one’s life including employment, self-care, family and leisure
activities (Neistadt & Crepeau, 1998; Zemke & Clark, 1996).
This study chose leisure occupation as the point of inquiry into RMI-DUEs and
restricted participants to women in at-risk jobs. Associations between HILAs and (a)
symptoms, (b) BMI, and ( c) demographics among participants were evaluated.
Workplace safety agencies screen for hand symptoms because symptom reports ‘take the
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temperature’ of the group, suggesting the degree of RMI-DUE problems. The majority of
women in this study experienced hand pain during the last year but few sought medical
care for it, or even gave it much thought.
Among study participants, degree of hand pain was correlated with workplace
exposure, expressed as years on the job. This finding was present even though most
women were symptomatic and even though both employers have made efforts to control
workplace risk factors for RMI-DUEs. This result reinforces research implicating
physical demands of work as major contributors to RMI-DUEs.
Participation in HILAs was high, with 80% of respondents reporting weekly
engagement in at least one HILA. Sedentary leisure activities, when considered as
control factors in other studies, were combined into one group, ‘hobbies’, but possibly
not all sedentary activities contribute equally to suspected deleterious effects. Crochet
and photography are both hobbies but require very different performance components.
Even participation in the grouped category of HILA did not show association with RMIDUE symptoms. To evaluate the effects of individual HILAs, the key study HILAs of
home computer use and needlework were evaluated separately for association with RMIDUE symptoms.
Home computer use may not be substantially different from computer use at
work in the nature of the task, but duration and workspace arrangement may vary
considerably from the workplace. At an average of eight hours per week of additional
exposure, leisure home computer use did not reach a level of significance with RMIDUE symptoms in this
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study. Nonwork-related home computing appears to provide minimal risk to women in
hand intensive jobs.
Needlework activities such as cross-stitch and crochet stress the hands through
repetition, force, posture, sustained positions and pinch. Even though the majority of
women in the study group were symptomatic, a significant association was still found
between participation in needlework and the presence of hand symptoms. Since one
HILA (needlework) showed association with symptoms and another HILA (home
computing) did not, there is justification for increasing specificity regarding leisure
activities when inquiring into relationships between other variables and RMI-DUEs.
Study participants fell on the high end of overweight according to CDC guidelines
and most are sedentary throughout the day. In this study, HILAs as a group were not
associated with BMI. This was somewhat surprising as HILAs are by definition
sedentary and sedentary lifestyle is associated with obesity. When key study HILAs were
analyzed individually, home computer use showed a significant positive correlation with
BMI. Participation in needlework did not show correlation with BMI even though the
task appeared initially to be equally sedentary to home computing.
Home computing occupied twice as much time as needlework. Additionally, a
more detailed task analysis showed needlework requires clean hands and is often
bilateral, keeping both hand continuously busy whereas home computing may be
intermittent or unilateral. These two differences, duration and laterality, are plausible
explanations for the association of elevated BMI with home computer use and the lack of
association between needlework and BMI. In other words, besides being sedentary for
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twice as long, home computer users can snack while computing whereas it is more
difficult with needleworking.
During the last decade, researchers in several studies have identified an
association between obesity and RMI-DUEs. Another associate with obesity is sedentary
lifestyle. Many women hold jobs that are both sedentary and hand intensive. HILAs are
also by definition sedentary and hand intensive. There seems to be a tendency for women
in sedentary hand intensive jobs to continue the pattern at home. In this study, 100% of
participants are in sedentary hand intensive jobs, 80% participated in HILAs but only
10% participated in 30 minutes or more per day of moderate activity. The connection
between sedentary activities and hand intensive activities may effect the relationship
between obesity and RMI-DUEs to the point that further investigation is warranted.
Conclusion
Home computer use and needlework are common HILAs among study participants.
As a group, HILAs were not associated with hand symptoms; however, as a separate
variable, needlework was associated with hand symptoms. Home computer use was
associated with elevated BMI but not with hand symptoms. Elevated BMI was associated
with increased diagnosis of hand problems, but curiously not with increased symptoms or
physical restrictions. Researchers are beginning to regularly associate obesity with CTS, to
the possible detriment of injured workers. Further investigation into the biologic
plausibility of the BMI-CTS connection, and further study into the relationship between
HILAs and BMI is necessary to identify potential intermediary associations. Health care
providers need to be cognizant of the role HILAs play in the health of working women.
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CHAPTER 5
OTHER FINDINGS
A.

Introduction
In the article in the previous chapter, there was not sufficient space to address all of

the findings of this study. This chapter will expand on the other findings and results not
addressed in chapter 4.
B.

Differences Between Groups
Between the two working populations, Company A participants was somewhat

lower in number of hours worked during the week prior to survey administration and
somewhat higher in home computer use, t = -5.48 (249) p - .000, t - 2.76 (183) p - .001
and somewhat higher in hours of needlework per week t = 1.37 (65) p - .037.

The

facility manager for Company A explained that the employees were being encouraged
during the last few weeks
to take time off because
of a slowdown in
reservation requests.
Some full time
employees had worked
EMPLOYER

only 16 hours in the

Company A
§§|| Company B

previous week. Leisure

Hispanic/Latino

White

Black/African-Americ

activities may have been
affected by the extra time

Other

Asian/Pacific Island

race

Figure 16

Racial Differences Between Companies
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off. We did not assess whether the level of activity was typical or not. Company A
employed slightly more African-American/Black workers and Company B employed
slightly more Hispanic and Asian workers, x2 (4, N = 256) = 28.46, p = .000. No
explanation is available for these discrepancies. Combined group demographics are
compared with the state norm later in the text.
C.

Differences Between Race, Wage-Earner Status, Claims and Symptoms
Nationally, White and Hispanic women make CTS claims resulting in days away

from work at an annual rate of 30/100,000 workers whereas African-American/Black
women make claims closer to 20/100,000 workers even though African-American/Blacks
and Hispanics are more likely to work in hand intensive jobs (Bureau of Labor Statistics,
2000; Women's Bureau, 1997a). However, in this study, race was not correlated with
claims.
An independent samples t-test was performed to evaluate the difference in
symptom score means between households with one wage earner and those with more than
one. No significant difference was found (t = -.054, df= 235, two-tailed, p = .957). A
one-way analysis of variance was conducted to evaluate the relationship between symptom
score and race; results were not significant F (4, 246) = .406 p = .804 .
Chi-square test shows no significant relationship between race and restrictions from
a physician or between race and claim of on the job injury to the hands or wrists (in order:
X2 = 6.489, df 4, two-tailed, p = .165 ; x2 = 3.195, df 4, two-tailed, p = .526). Chi-square
test between race and days away from work due to hand injury was conducted but there
were an insufficient number of cases to achieve statistical value. The only significant
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exposure correlate of symptom score was years on the job. A small but significant
association was found ( r = .188, significant, two-tailed p = .003, n=259) indicating that the
number of years in the current position was associated with elevated symptom score.
Originally, an analysis of insurance status and symptom score was planned, but the
overwhelming majority of participants were insured by their employer, preventing valid
companson.
D.

Health Beliefs
Health beliefs were evaluated for association with the dependent health belief

variable, ‘Willingness to Change Leisure Behaviors to Maintain Hand Health.’ This
variable applied to all participants. Factor analysis was conducted to identify key health
beliefs consistent with the HBM. Three leisure behaviors were investigated in the health
beliefs component of the questionnaire, namely fitness activities, needlework and home
computer use. Fitness activities were included because theoretically, health educators
would want to enhance interest and participation in moderate physical fitness activities
instead of sedentary hand intensive activities. Understanding the health beliefs regarding
fitness in this group of women was seen as important to the HBM application.
Factor analysis using Principal Axis extraction and Varimax rotation identified
factors for the concepts of the HBM including susceptibility, severity, benefits, barriers and
self-efficacy. Factor analysis identified two facets each in Barriers to Participation in
Fitness Activities and Barriers to Changing Needlework Participation which could be
classified as Internal and External. The general dependent variable was Willingness to
Change Leisure Behaviors to Maintain Hand Health; however, two additional dependent
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variables were explored to investigate differences in health beliefs for specific leisure
activities. Those two additional dependent variables were Willingness to Quit Home
Computer Use to Maintain Hand Health and Willingness to Quit Needlework to Maintain
Hand Health. In both cases, factor analysis showed them to be best evaluated by single
variables, namely "I would stop using the home computer to keep from getting hand or
wrist pains" and "I would be willing to quit doing needlework if it kept my hands healthy."
In the following factor analysis descriptions, factor loading, the correlation between
each variable and the Factors for a Varimax rotation, is included in parenthesis immediately
after the variable and labeled ‘factor load’.
1.

Susceptibility to RMI-DUEs
Principal Axis factor analysis with subsequent Varimax rotation showed

susceptibility to RMI-DUEs was best defined by agreement with the statements "other
people with jobs like mine have had problems with their hands or wrists" (factor load .899)
and "it is a real possibility that I might develop hand or wrist problems " (factor load .683).
An internal measure of consistency was performed with the coefficient alpha .75 showing
acceptable reliability.
2.

Severity ofRMI-DUEs
Factor analysis with subsequent Varimax rotation showed severity of RMI-

DUEs was best defined by agreement with statements "hand and wrist problems can really
limit what you do" (factor load .795) and "hand and wrist problems can be very painful"
(factor load .708). An internal measure of consistency was performed with the coefficient
alpha .72 showing acceptable reliability.
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3.

Benefits of Fitness Activities
Factor analysis with subsequent Varimax rotation showed benefits of fitness

activities were best identified by agreement with the statements "improving my appearance
is a good reason to participate in fitness activities’ (factor load .745), "improving my health
is a good reason to participate in fitness activities" (factor load .677), and "fitness activities
can be a lot of fun" (factor load .672). An internal measure of consistency was performed
with the coefficient alpha .73 showing acceptable reliability.
4.

Barriers to Participation in Fitness Activities
Barriers to participation in fitness activities displayed two distinct factors

during factor analysis, identified as internal and external orientation to barriers.
Factor analysis with subsequent Varimax rotation showed internal barriers to
fitness activities were best identified by agreement with the statements "I worry that I will
get hurt doing fitness activities" (factor load .593), "I feel selfish when I take type for
myself to participate in fitness activities" (factor load .559), "getting sweaty is not
feminine" (factor load .499), and "vigorous fitness activities are beyond my current
abilities" (factor load .435). An internal measure of consistency was performed with the
coefficient alpha .62 showing acceptable reliability.
Factor analysis with subsequent Varimax rotation showed external barriers to
fitness activities were best identified by agreement with the statements "right now I just
don’t have time to participate in fitness activities" (factor load .820), "being too tired
interferes with my participation in fitness activities" (factor load .565) and "I don’t have
enough money to participate in fitness activities" (factor load .447). An internal measure of
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consistency was performed with the coefficient alpha .61 showing acceptable reliability.
5.

Self-efficacy
Factor analysis with subsequent Varimax rotation showed self-efficacy in

changing behaviors is best identified by the statements ’’if I wanted, I could successfully
increase my level of physical fitness" (factor load .565) and "if I wanted, I could easily
learn new hobbies" (factor load .627). An internal measure of consistency was performed
with the coefficient alpha .51 showing lower reliability. At the time the factor questions
were constructed, it made theoretical sense to include fitness activities however, the
inclusion of fitness activities in the measurement may have weakened the reliability since
hobbies and fitness activities are not identical concepts.
6.

Willingness to Change Leisure Behaviors to Maintain Hand Health
Factor analysis with subsequent Varimax rotation showed the dependent

variable, willingness to change behaviors to maintain hand health, is best identified by two
variables: "I want to do whatever is necessary to keep my hands pain free" (factor load
.835) and "I would do 10 minutes per day of special exercises to keep my hands healthy"
(factor load .835).

An internal measure of consistency was performed with the coefficient

alpha .57 showing lower reliability.
7.

Needlework and Home Computer Use Specific Predictors
Barriers to changing needlework also displayed internal and external

orientations as distinct factors. Factor analysis with subsequent Varimax rotation showed
internal barriers to changing needlework activities were best identified by agreement with
the statements "I enjoy needlework because it keeps my hands moving" (factor load .825),
102

"I enjoy needlework because it keeps my mind busy" (factor load .785), and "I enjoy
needlework because it helps keep me from worrying" (factor load .583).

An internal

measure of consistency was performed with the coefficient alpha .80 showing a high level
of reliability.
Factor analysis with subsequent Varimax rotation showed external barriers to
changing needlework were best identified by agreement with the statements "I enjoy
needlework because it allows me to demonstrate my skills" (factor load .773), "I enjoy
needlework because it allows me to be creative" (factor load .587), "I enjoy needlework
because I can stop and start it easily" (factor load .581) and "I enjoy needlework because I
can make something nice for other people" (factor load .465). An internal measure of
consistency was performed with the coefficient alpha .74 showing acceptable reliability.
Barriers to changing home computer use patterns were also factored, but without
rotation since only two factors were considered initially. This factor is best demonstrated
by agreement with "If the home computer were to break I would want it fixed immediately"
(factor load .754) and "I really value my home computer for non-work activities" (factor
load .754). Coefficient alpha measuring internal consistency was .73.
8.

Correlation of the Predictor Variables with the Dependent Variable,

Willingness to Change Leisure Behaviors to Maintain Hand Health
In Table 10 the means, standard deviations, bivariate correlations,
significance levels, and standardized coefficients Beta used in the standardized prediction
equation and shown. All of the factors showing correlation have either an asterisk next to
the degree of significance, which is defined the legend below the Table. Susceptibility had
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the highest degree of correlation with r = .333 and £ = .000. Self-efficacy was also
comparatively high in correlation with the dependent Factor of Willingness to Change
Behaviors to Maintain Hand Health with r = .316 and p = .000. Benefits of Fitness
Activities shows a good degree of correlation with the dependent Factor of Willingness to
Change Behaviors to Maintain Hand Health with r = .282 and p = .000. Factor Severity
correlated somewhat with the dependent Factor of Willingness to Change Behaviors to
Maintain Hand Health with r = .159 and p = .009, and Factor Internal Barriers to Fitness
Activities correlated negatively with the dependent Factor Willingness to Change
Behaviors to Maintain Hand Health with an r of - .126 and p = .031. External Barriers to
Fitness Activities, did not correlate with the dependent Factor Willingness to Change
Behaviors to Maintain Hand Health with r = .379 and p = .170.
9.

Multiple Regression on Predictors
Scattergrams of each Factor against the dependent Factors were generated

to check for non-linear relationships; none were found. A multiple regression analysis was
conducted to evaluate how well the health belief Factors predicted the outcome Factor
Willingness to Change Leisure Behavior to Maintain Hand Health. Predictor Factors used
in the multiple regression included Susceptibility, Severity, Benefits of Fitness Activities,
Internal and External Barriers to Fitness Activities, and Self-Efficacy.
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Table 7 Correlations and Relative Strength of Predictors for Dependent Variable
Willingness to Change Leisure Behaviors to Maintain Hand Health
Predictors

Susceptibility
to RMI-DUEs

Severity of
RMI-DUEs

Benefits of
Fitness
Activities

Mean

.0013

Standard
Deviation

Bivariate Correlations between
Predictive Factors and Factor
Willingness to Change Leisure
Behaviors to Maintain Hand Health
Pearson r

1.0191

Sig (2-tailed)

- .0048

1.0251

.9515

218

Pearson r

.159

218

Pearson r

.282

N
Internal
Barriers to
Fitness
Activities

-.0204

External
Barriers to
Fitness
Activities

-.0190

Self-efficacy
Regarding
Changing
Leisure
Behaviors

.0259

218
126

Sig (2-tailed)

.031*

N
Pearson r

.9916

-.021
.505

N

218

Pearson r

.316

Sig (2-tailed)
N

Correlation is significant at the 0.001 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
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116

218

Sig (2-tailed)

.9989

.124

.000***

Pearson r

1.0011

.071

.009 **

N

Sig (2-tailed)

.257

.000***

N

Sig (2-tailed)

-.0055

.333

Standardized
Coefficient
Beta

.000***
218

.024

.198

The linear combination of Predictors was significantly related to the Outcome
Factor Willingness to Change Behaviors to Maintain Hand Health, F (6, 211) = 9.268,2 =
.000. The sample multiple correlation coefficient was .46 with R2 of .21 indicating that
approximately 21% of the variance of the Factor Willingness to Change Leisure Behaviors
to Maintain Hand Health can be accounted for by the linear combination of health belief
Factors. The prediction equation for the standardized dependent variable is:
^ Willingness to Change Leisure Behaviors to Maintain Hand Health

.26 Z Susceptibility + .20Z

Self-efficacy

+ .12Z Benefits + .07Z

Severity

.12 Z Internal Barriers

In summary, the prediction equation for the dependent variable Willingness to
Change Leisure Behaviors to Maintain Hand Health is predicted by a combination, in order
of strength, of susceptibility, self-efficacy, benefits and severity with a negative effect of
internal barriers to changing leisure activities. This equation accounts for 21% of the
variance of the dependent factor.
10.

Prediction of Willingness to Quit Needlework to Maintain Hand Health
a.

Correlation

Using correlation and regression Willingness to

Quit Needlework to Maintain Hand Health was evaluated to identify any potential
differences among needleworkers in comparison to the more general population.
Susceptibility, Self-Efficacy and Internal Barriers to Changing Needlework were
significantly correlated with the variable "would quit needlework" (in order: r = .358, twotailed, p <..01, n = 72; r = -.237, two-tailed, p = .05, n = 70; r = -.281, two-tailed, p = .02,
n = 67).
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Table 8
Correlations and Relative Strength of Predictors for Dependent Variable
Factor Willingness to Quit Needlework to Maintain Hand Health
Mean

Predictors

Susceptibility to RMIDUEs

-.0935

Standard
Deviation

Bivariate Correlations
between Predictive Factors
and Factor Willingness to
Quit Needlework to Maintain
Hand Health
Pearson r

.9894

Sig (2-tailed)
N

Internal Barriers to
Changing Needlework
Activities

-.0306

.2111

72
-.281

Sig (2-tailed)

.021*

-.237

Sig (2-tailed)

.048*

N

-.224

67

Pearson r

.7463

.268

.002**

Pearson r

.9918

N
Self-Efficacy for
Changing Leisure
Behaviors

.358

Standardized
Coefficient
Beta

191

70

** Correlation is significant at the 0.01 level (2-tailed).
* Correlation is significant at the 0.05 level (2-tailed).
b.

Scattergrams of each Factor against

Multiple Regression

the dependent Factor were generated to check for non-linear relationships; none were
found. A multiple regression analysis was conducted to evaluate how well the health belief
Factors predicted the dependent outcome variable Willingness to Quit Needlework to
Maintain Hand Health. The linear combination of factors was significantly related to the
criterion; R2 = .20, F (3, 61) = 5.07, p = .003. . The sample multiple correlation coefficient
was .45 indicating that approximately 20% of the variance for willingness to quit
needlework in the sample can be account for by the linear combination of health belief
factors. The prediction equation for standardized variables is:
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Predicted Z willingness to quit needlework = .27 Z susceptibility -.22 Zint bar to chang ndlwk .19 Z self-eff
In summary, willingness to quit needlework in order to maintain hand health is
predicted by susceptibility and negative effects of internal barriers to changing needlework
and self-efficacy regarding leisure behavior change.
E.

Discussion of Other Findings
In this section the findings other than those in Chapter 4 are discussed. Chapter 4

discussed HILAs, BMI and CIS injuries. This section discusses claims demographics,
health beliefs and the predictive value of health beliefs on the dependent variable
willingness to change leisure behaviors to maintain hand health.
In contrast to national claims data, women in this study did not differ by race or
socioeconomic status in their claims experience. This may be in part due to job stability and
security present in both study employment groups that may not exist in other employment
settings. An evaluation of 30,000 CTS claims showed that African-American/Black women
nationally made claims and received days off for CTS at about two-thirds the rates of White
and Hispanics. The reasons for this disparity in claims remains unknown and warrants
further investigation.
Women in this study were primarily sedentary in both paid and leisure occupations.
They were queried to determine their health beliefs regarding fitness activities and hand
injuries. The HBM appeared to be an appropriate model for encouraging straightforward
change such as quitting needlepoint in order to keep one’s hands healthy. However, this
study uncovered a more complex tie-in regarding health beliefs than first anticipated.
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Factor analysis identified health beliefs and the contribution of those beliefs to
predicting the outcome criterion factor, willingness to change leisure behaviors to maintain
hand health. The prediction equation showed susceptibility to be the first that is
contributing the most to the prediction equation, with self-efficacy a close second. This is
different from the hypothesis based on the HBM that barriers would rank first in
importance with susceptibility or severity second in importance. Susceptibility was framed
among study participants as knowing someone with hand problems and recognizing the
possibility that the participant might develop hand problems. Because the majority of
respondents were already experiencing hand symptoms, it is possible that the susceptibility
score was consequently elevated. The HBM predicts that severity is of greater importance
than susceptibility among symptomatic individuals. Although a majority of study
participants were symptomatic, severity contributed the least to the prediction equation.
Self-efficacy was second in predictive strength. Sedentary women may
understandably experience self-doubt about the ability to start and sustain fitness activities.
Enhancing self-efficacy so that women believe they have the ability to increase their fitness
level should be a point of emphasis in health education programs targeting this group.
However, the emphasis on self-efficacy among needleworkers may need a different
approach, see the discussion on needlework later on.
The participants’ self-efficacy may also be influenced to some degree by views
about barriers to fitness activities. Barriers did factor substantially into the equation, as
internal barriers. Internal barriers reflected the respondents’ views about participation in
fitness activities and included fear of injury and feelings of selfishness for taking time to
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exercise. This is consistent with qualitative research into exercise barriers, “the fear of
selfishness constituted a fundamental obstacle to recreation for the women" (Thomsson,
1999) (p. 36). External barriers such as insufficient time and money did not significantly
factor into the prediction equation. Health educators working with groups of sedentary
women should be aware of the relative predictive importance of the different rationales
women use regarding their lack of participation in fitness activities.
Benefits of fitness activities also factored into the prediction equation to the same
degree as internal barriers, but positively. The key beliefs reflected in benefits were
recognition of the value of improving appearance and health, and having fun. At this point,
a conflict is apparent. On the one hand, women did not want to see themselves as selfish;
on the other hand they knew benefits of fitness activities included improved health and
appearance. These considerations are equally balanced, in opposite directions, in the
prediction equation. When interfacing with women in sedentary, hand intensive jobs who
also are sedentary at home, health educators should provide strategies for overcoming
feelings of self-indulgence while emphasizing the functional benefits (improved appearance
and health) of fitness activities.
Particular attention to the health beliefs of needleworkers was warranted since there
was an association found between needlework and presence of hand symptoms that was not
found with the general population and was not found with home computer use. Twenty-five
percent of the women in this study reported doing needlework in the last week. Further
evaluation of the degree of needlework participation among women in hand intensive jobs
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would be in order, to ascertain if this level of participation is a regional variation or
consistent nationally.
Among needleworkers, the equation to predict willingness to quit needlework
centered on susceptibility, but with increased emphasis on internal barriers to change.
Women with internal barriers to change valued needlework because it kept them from
worrying; it kept their hands and minds busy. Avoiding worry is a powerful incentive.
Further, needleworkers did not view self-efficacy in the same way as did the general study
population. Self-efficacy in this study generally functioned to enhance willingness to
change leisure behaviors to maintain hand health, but not with needleworkers. Self-efficacy
was the least predictive of three factors in the prediction equation for the dependent
variable willingness to quit needlework, and was negative instead of positive. The more
self-efficacy a needleworker had, the less likely she was to quit needlework. Needleworkers
with better self-efficacy may be applying their confidence to controlling hand symptoms
instead of being motivated to reduce needlework activity. Enhancing self-efficacy among
needleworkers would likely not have the same positive change effect that it would among
the general population.
Health educators planning interventions to enhance participation in fitness activities
among sedentary women should consider the number of participants engaging in
needlework. For women who are needleworkers, health educators should plan to strongly
emphasize susceptibility, including the stressors found in needlework, in preparation for
overcoming internal barriers and negative effects of self-efficacy. Along with enhancing the
individual’s concern for their hand health, health educators will need to provide personal
111

management strategies to wisely select times for needlework and for less physically
stressful alternate ‘worry’ coping mechanisms that fit the performance parameters of
needlework. For example, task analysis suggests that craft painting of small decorative
objects, or water coloring, may be sufficiently similar to needlework to provide coping
without generating as much hand stress. Both keep one’s hands busy, involve use of color,
can be done at home, can be quickly stopped and started, allow for creativity and provide
opportunities to show one’s skills. Health educators, having increased the perceived level
of threat and provided alternative coping mechanisms, should then emphasize the benefits
of fitness activities and encourage women to recognize the value of exercise in maintaining
appearance and health.
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CHAPTER 6
STRENGTHS AND LIMITATIONS OF THE STUDY
There are limitations inherent in cross-sectional studies, as they are snapshots
without experimental control of variables and conditions. Temporal direction or causality
cannot be inferred from such studies. Associations are of value due to the real-life
environment in which the studies are conducted, but researchers must be on guard for
intermediary factors.
This study was based on development of a questionnaire that may have been overly
sensitive and insufficiently specific. To the benefit of the study, screening tools such as
symptom surveys are recognized and have been used as valid and reliable tools for field
studies. An arbitrary cut-off point on how much or how many symptoms constituted being
"symptomatic" was not chosen; if a worker noted she was symptomatic at all, then she was
recorded as positive for symptoms. This sensitivity allowed for a deeper degree of
assessment than dependence on arbitrary set points or successful workers’ compensation
claims would have allowed but this also allowed for inclusion of individuals with arthritis
or other non-neurologic disorders.
Limitations regarding the convenience sample population included that, in choosing
the sample populations, I may have inadvertently selected unknown covariants. The group
was racially diverse and from two different counties in Southern California. Company A
was unionized and Company B was not. One group was provided incentives, whether or
not the individuals completed and returned the survey, and consequently had a substantially
higher rate of return. This difference in return rate was not reflected in differences between
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employer groups in symptom complaint level or work performance. Differences in racial
distribution and hours of needlework performed may or may not have been related to the
incentives and return rate.
Excluding males and including only individuals in hand intensive sedentary jobs
limits generalizability outside of those constraints. Since needlework is a nearly exclusive
domain of women, the study would not have been strengthened by including men. This
type of survey may tend to attract only women experiencing symptoms, affecting the
symptom data by appearing to have more symptoms that were actually present in the entire
employer population. If that were the case, finding a relationship between needlework and
symptoms is all the more interesting, as the majority of the participants had experienced
hand pain in the last year.
If the employees did not believe in the anonymity of their reports, the results may
have been insufficiently candid. A healthy-worker effect would be expected, as the only
individuals available for survey were those currently employed. The survey did not include
those who had left due to hand injury or those who were out recovering from injury.
If the questionnaire was confusing or perceived of as too personal, motivation to
complete it may have been limited. Three questionnaires from the group provided with
incentives were clearly filled out as jokes, with comical answers throughout; this was
probably a reflection of the desire to ‘earn’ the incentive but to avoid revealing personal
information.
Another limitation involves the debate about the diagnostic ‘gold standard’ for
RMI-DUEs, specifically CTS. When CTS is not clearly diagnosable, the data other
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researchers have obtained is subject to challenge. In this study, rather than attempting to
diagnose RMI-DUEs, symptoms of hand pain were evaluated. Other causes of hand pain
exist and certainly not all complainants were on the path to developing CTS; however,
similar surveys are conducted by OSHA to identify areas of potential trouble.
The unique nature of HILA questions necessitated developing questions versus
using questions from other successful research efforts. These questions were subject to
possible errors or problems with clarity. Factor analysis allowed the questions that best
identified HBM components to be identified. Further refinement of the health belief
questions can be part of future research efforts.

115

CHAPTER 7
CONCLUSIONS
Occupation extends beyond the workplace. The many occupations of women
currently include significant amounts of non-job time engaged in HILAs. More than half of
the participants in this study participated in home computer use, an average of 8 hours per
week. A quarter of the participants participated in needlework an average of 4 hours per
week. HILAs place biomechanical demands on hands and wrists similar to work-related
risk factors, but not all HILAs have an equal effect. Researchers in the future may decide
to differentiate leisure activities by intensity and specific exposures when investigating
potential relationships with RMI-DUEs.
BMI has been identified as a risk factor for CTS; however, in this study BMI was
not related to CTS claims, or even to increased symptoms. BMI was related to increased
diagnosis of hand problems and to a sedentary and time intensive HILA, home computer
use. Women who are, as a requirement of their employment, sedentary throughout their
work shift and who then engage in HILAs at home for an average of an additional 8 hour
‘shift’ may have intermediary factors influencing the BMI--CTS connection found in the
current literature. Further investigation of the connection between BMI, HILAs and CTS is
essential before the BMI—CTS association becomes ‘causal’ through repetition.
The national discrepancy between African-American/Black women and women of
other races regarding days off for CTS claims indicates African-American/Black women
are not needing or are not receiving the same level of care. The reason for this difference is
not known. Our study suggests that women in secure jobs may not have this difference.
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Repetition of this part of the study with a different sample population that does not have as
much job security would be of value.
Sedentary leisure is a known contributor to obesity (Martinez-Gonzalez et ah, 1999)
and its associated negative health effects. This study evaluated the health beliefs of mostly
sedentary women regarding leisure activities. The health beliefs of women that affect their
willingness to change leisure activities in order to maintain hand health were not as
straightforward as initially hypothesized.
Internal and external factors for barriers separated out during factor analysis.
Prediction of willingness to change leisure behaviors to maintain hand health centered on
severity instead of the hypothesized barriers. Self-efficacy also played an important role in
predicting willingness to change leisure activities to maintain hand health. Benefits to
fitness activities were a significant contributor to the prediction equation but were exactly
counterbalanced by internal barriers to changing leisure behaviors. Women both recognized
the value in improving appearance and health but also worried about getting hurt or
appearing selfish.
Health education efforts to encourage increased fitness activities for these women
would best be structured to (a) emphasize susceptibility to hand injures, (b) encourage selfefficacy in fitness activities, ( c) provide alternate, positive, views of taking time for oneself
and (d) emphasizing the health and appearance value of fitness activities.
Women who participate in needlework are of particular interest since needlework
was found to be associated with hand symptoms. Women who participate in needlework
may be more likely to use self-efficacy to control symptoms than to change toward
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increasing physical fitness. Part of this difference may be related to the powerful role of
internal barriers to changing needlework activities. Women in this study used needlework
as a coping strategy for avoiding worry. In order for health educators to effectively
encourage change from sedentary needlework toward fitness activities, programs should
emphasize susceptibility and suggest alternate, but functionally similar, coping strategies
for worry.
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Loma Linda University
School of Public Health
Informed Consent
Survey Title:

Hand Health Survey

Purpose and Procedures:
are invited to participate in a research study because you are in a job in which you primarily use your hands
You
to accomplish work. The purpose of this research study is to evaluate the relationships between leisure
activities hand health and health beliefs. Participation in this study will take about 10 minutes There are no
experimental medications or procedures involved in this survey. This study is part of a doctoral dissertation in
Public Health Education.
Risks and Benefits:
There are no risks to you beyond those of normal life if you choose to participate in this study other than the
possibility of an unauthorized person seeing what you put down. The study primarily benefits working women.
As a result of the study, public health educators can better understand how women protect the health o eir
hands.
Participants' Rights:
Participation in this study is voluntary. Your decision whether or not to participate or to quit at any time will
not affect your present or future status with your employer.
Confidentiality:
Your should not put your name on the survey. The researchers will not know who
The survey is anonymous.
you are. Your answers are combined with other answers and results will be released only in aggregate fomr
You may choose to leave blank any questions that make you uncomfortable or that you believe might revea
your identity. Your employer is not involved, other than giving permission to provide you with the survey. You
are encouraged to keep your survey confidential while filling it out and should you choose to quit, you are
encouraged to destroy the survey so others will not see it.
Costs and Reimbursement:
There are no costs to you associated with this survey and there are no payments made to you if you choose to
participate.
Contact:
If you have questions about the survey itself, you may contact the researcher at (909) 558-8589 or at
marilvn-wright@sahn.llu.edu. If you wish to contact an impartial third party not associated with the stu y
regarding any question or complaint you may have about the study, you may contact the Office of Sponsored
Research, Loma Linda University, 11188 Anderson, Loma Linda, CA 92350, phone number (909) 558 5
for information and assistance. The Chair for the researcher’s dissertation committee is Dr. Joyce Hopp at (909)
558-4575.
Consent
To ensure anonymity, you are not asked to sign this consent. You give your consent to participation in this study
by completing the questionnaire and returning it in the self-addressed stamped envelope attached to the survey.
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US’

HAND HEALTH SURVEY

This questionnaire is voluntary and anonymous. Do NOT write your name on tt. Every question is important,
but you do not need to answer any question that makes you uncomfortable. Thank you for your help.

A Job Name or Title:
months

years

Time on THIS JOB

hours

How many hours did you work last week on this job?

About how many hours per day do you use your hands at the computer (using the keyboard or mouse) at THIS JOB?
(Check ✓ only one)
[]

less than 4 hrs/day

[]

4 hrs/day

[]

5 hrs/day

f ]

8 hrs/day

[]

more than 8 hrs/day

[]

6 hrs/day

[]

7 hrs/day

11
B The following questions are about HOME computers
Do you have a computer at HOME ? (Please check the box [✓])

[]

[] Yes l

No (skip to C)

___hours per work day

On workdays, about how much time do you spend on your HOME computer?

.

On davs off, about how much time to you spend on your HOME computer?

hours per day off

U
C Please check the box ifyou have been diagnosed with any of these condiuons (Check ✓ all that apply)
,[ ]
[]
[]

Thyroid disorder
Wrist fracture
Currently pregnant

«[ ]
[]
[]

Rheumatoid arthritis
Peripheral neuropathy
Menopause

7[ ]
[]
[]

Diabetes
Hysterectomy
Smoke tobacco now

Do you have any restrictions from a doctor on the kind or amount of work that you do?
[]

No (go to next question)

,[ ]
[]

Typing
Standing

j[ ]
(]

Repetitive fingering
Handling

[]

Yes
5[ ]
[]

(Check ✓ all that apply)
Sitting
Bending

7[ ]

Reaching

[]

Lifting/canying

[ ] Other:

While working at this job, have you seen a doctor or similar health care provider for an on-the-job
[) Yes 1
[) No (skip to D )
injury to your hands or wrists?
If yes, for the last episode, how many days were you ofT from work as a result? (Check \/ only one)
,[] 0 days away from work 2[ ] 1-2 work days
3[) 3-10 work days
<[ ] 11 or more work days

PLEASE GO TO THE NEXT PAGE
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NEEDLEWORK in this survey means any of the following:
Plastic canvas
Embroidery
Cross-stitch
Quilting
Knittin
Needlepoint
D

Crochet
Hand sewirv

Do you engage in any of these forms of needlework? (Check ✓ only one)

[ ] No—never have (skip to F)

[)

[] Idid, butlquit (skiptoE)

Yes 1

If yes, which one type of needlework do you engage in the most often? (Check ✓ only one)

,[ ] Cross-stitch
[ ] Needlepoint

j[ ] Embroidery
[) Knitting

5[ ]
[]

[ ] Other
7[ ] Crochet
[ ] Hand sewing

Plastic canvas
Quilting

Type?

dd together die times you spend in all fotms of needlework (including weekends) on average, about how many
When you a
hours per week do you engage in needlework?
Please go to F
hours per week

fl
E

Why did you quit doing needlework? (This question is only for those
(Check ✓ aU that apply)
2[ ]
,[ ] I lost interest

It bothered my hands

j[ ]
5[ ]

that checked “I did but I quit” in section D)

4[ ] I don’t have time
I can’t afford it
Other:______
specify reason

11
F

Other than home computer and needlework activities, please describe any other
leisure or sports activities that you engage in that involve the use of your hands.

1 = rarely
2 = occasionally
3 = frequently

(If more than 3, identify those you participate in the most often)

Y = year around
S = seasonally

[]None (skip to G)
EXAMPLE

Code

x) __ Bowling__

3

Y

(You bowl frequently, year around)

Code

a)

Number & Letter

Name of leisure or sport activity
Code

b)

Number & Letter

Name of leisure or sport activity
Code

Number & Letter

Name of leisure or sport activity

ll
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PLEASE GO TO THE NEXT PAGE

EXAMPLES OF MODERATE AMOUNTS OF ACTIVITY
Washing and waxing a car for 45-60 minutes
Playing volleyball for 45 minutes
Gardening for 30-45 minutes
Walking 1 3/4 miles in 35 minutes (20 min/mile)
Bicycling 5 miles in 30 minutes
Pushing a stroller 1 1/2 miles in 30 minutes
Walking 2 miles in 30 minutes (15 min/mile)
Swimming laps for 20 minutes
Jumping rope for 15 minutes

Less
Vigorous,
More Time

1

;

More
Vigorous,
Less Time

Running 1 1/2 miles In 15 minutes (10 min/mile)
Stairwalking for 15 minutes

G Considering the examples of moderate activity given above, how many days a week do you engage in
moderate or higher levels of physical activity? (Check ✓ only one)
[]

0

[]

1

[]

2

[)

3

[]

4

[]

5

[]

6

[]

7

days per week

H Have you had pain or discomfort in your hands or wrists during the last year?
[]

[]

No (skip to J)

Yes

1

Please check the words that best describe your symptoms (Check >/ all that apply)
[]
[]

Aching
Stiffness

j[ ]
[]

Numbness
Burning

5[ ]
[]

7[ ]
[]

Weakness
Cramping

9[ ]
[]

Swelling
Tingling

Tremor/shakiness
Other:__________

How long have you had these symptoms? (Check ✓ only one)
[]

(]

Weeks

[ ]

Months

Years

Do these symptoms happen (Check ✓ only one)
[)

Every day

[]

At least once a week

(]

At least once a month

How would you rate your symptoms today! (Circle O a number)

[)

Less often than once a month

1---------- 2----------- 3-----------4------------- 5
Unbearable
Moderate

Minimal

Has a health care provider given you a diagnosis for your symptoms?
N

Yes
What did the health care provider call it?
(skip to I)

[]

No
What do you think the problem is?
Continue along to

I

at the top of the next page

PLEASE GO TO THE NEXT PAGE
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If your symptoms have made any of the following tasks difficult for you to do, please check the box by
that task

(Check ✓ all that apply)

,[) Peeling potatoes
[ ] Buttoning/zipping clothing

j[ ] Holding a book while reading

5[ ]

Sweeping with a broom

[ ] Writing with a pen or pencil

[]

Hand ling pots or pans

J For the following section, please circle O the number that best describes your view of the statement
“Fitness a ctivities”

include both exercise and sport activities.

—
Strongly
AGREE

Strongly
DISAGREE

Statement
1 enjoy swimming (you mostly agree with that
statement, so you circle 4)

5

2

3

Improving my appearance is a good reason to
participate in fitness activities

2

3

4

5

Fitness activities can be a lot of fun

2

3

4

5

Vigorous fitness activities are beyond my currerit
abilities

2

4

5

Improving my health is a good reason to participate in
fitness activities

2

3

4

5

I feel safe exercising alone outdoors in my own
neighborhood
_______ ;
'
- ■

2

3 '

4

5

I don’t have enough money to participate in fitness
activities

2

3

4

5

I am responsible for the well-being of my family
[] NA hot applicable

2

3

4

5

I feel comfortable in a swim suit

2

3

4

5

I feel selfish when I take time for myself to participate
in fitness activities

2

3

4

5

Getting sweaty is not feminine

2

3

4

5

I worry that I will get hurt doing fitness activities

2

3

4

5

If I wanted, I could successfully increase my level of
physical fitness

2

3

4

5

Right now I just don’t have time to participate in
fitness activities

2

3

4

5

Being too tired interferes with my participation in
fitness activities

2

3

4

5

EXAMPLE

PLEASE GO TO N EXT PAGE
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Strongly

Strongly

Statement

AGREE

DISAGREE

I need to be doing something with my hands even
when Tm relaxing

I

2

3

4

5

If l wanted, I could easily learn new hobbies

1

2

3

4

5

Hand and wrist problems can really limit what you do

1

2

3

4

5

Hand and wrist problems can be very painful

i

2

3

4

5

I enjoy using my hands for leisure activities like
gardening, bicycling and cooking

1

2

3

4

5

X want to know how to avoid carpal tunnel syndrome

1

2

3

4

5

1 don’t think I can avoid carpal tunnel syndrome; if it is
going to happen, it will

1

2

4

5

I don’t believe anyone really knows what causes hand
or wrist problems like carpal tunnel syndrome

1

2

4

5

People worry too much about carpal tunnel syndrome

1

2

4

5

I am more likely than the average person to have
problems with my hands or wrists

1

2

4

5

I have taken several steps toward controlling
symptoms in my hands or wrists

1

2

4

5

1 can easily control any aching in ray hands

1

2

4

5

Hand or wrist injury could be a big problem for people
in my line of work

1

2

4

5

I would change jobs ifl thought my job was causing
me to develop carpal tunnel syndrome

1

2

4

5

People can lose their jobs because of hand or wrist
injury

1

2

4

5

I would worn' a lot about symptoms in my hands or

1

2

4

5

2

4

5

(a type of nerv e injury in the hand and wrist)

3

wrists

1 want to do whatever is necessary to keep my hands
pain free

1

Other people with jobs like me have had problems with
their hands or wrists

1

2

4

5

It is a real possibility that I might develop hand or
wrist problems.

1

2

4

5

11 PLEASE GO TO THE NEXT PAGE
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Strongly

Statement

AGREE

DISAGREE

An employer might pick on an employee who has
serious hand or wrist problems

1

2

3

4

5

If I were diagnosed with carpal tunnel syndrome, I
would worry about my future

,4,.

2

3

4

5

I

2

3

4

5

1

2

3

4

5

I would do 10 minutes a day of special
exercises to keep my hands healthy
It is very important for me to have strong, healthy
hands

Strongly

Strongly

Home computer users only:

AGREE

DISAGREE

1

2

3

4

5

I would stop using the home computer to keep from
getting hand or wrist pains

1

2

3

4

5

I have cut back on computer use at home because it
bothers my hands

1

2

3

4

5

I really value my home computer for non-work
activities (such as e-mail, Internet & video games)

1

2

3

4

5

If the home computer were to break, I would want it
fixed immediately

7

Needleworkers only:

Strongly
AGREE

Strongly
DISAGREE

I enjoy needlework because
fcircle a number for each)
A. It keeps my mind busy
B. It keeps my hands moving
C. It allows me to be creative
D. I can start and stop it easily___________________
E. It helps keep me from worrying
F. It is a traditional woman’s aciivirv
G. It allows me to demonstrate my skills
H. I can get some rest while doing needlework______
I. I can make something nice for other people
J. I have social contact with other needleworkers
K. The colors and feel of the thread/yam are pleasant

1
1
1
1
1
1
1
1
1
1
1

2

3

2
2
2
2
2
2
2
2

2
3
.3
3
1
3
3
3

Needlework means a lot to me

I

2

3

I have cut back on doing needlework because it bothers
my hands

i

*7>

I

2

I would be willing to quit doing needlework if it kept
my hands healthy
11
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2
2

3
3

3

4
4
4
4
4
4

5

4
4

5

4
4
4

5
5

5

4

4

5

4

5

PLEASE GO TO THE NEXT PAGE
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Height

K Gender (Please ✓ check the correct box)
[]

Female

What is your age?

[]

Weight

___ years

pounds

What is your race? (Check ✓ only one)
,[ ]
White
2[ ]
Black/African-American
Hispanic/Latino
A) Asian/Pacific Islander
Other:
____________
sU

[remember this is completely anonymous!!

Marital status: (Check ✓ only one)
,[
2[
3[
4[

s

How many children under the age of 18 live in
children
your household?

L Do you have a second job?

inches

feet

Male

] Never married
] Married
] Separated
] Divorced

5( ]
6[ ]
7[ ]

WidowAVidower
Living with Partner
Other_________

How many adults age 18 or older in your
household workedfor pay in the past week?
adults
(If just yourself, answer “1")

[) No (Skip to M i

I ) Yes

How long have you worked at THIS OTHER JOB? ___ Years
How many hours did you work last week at this OTHER job0

Months
Hours/week

M Do you have personal health care insurance? (Check ✓ only one; if dual insured, pick your primary provider)
,(]
,[ ]
j[ ]
4[ ]
,[ ]
t[ ]

No
Yes, through my job
Yes, through my spouse’s job
Yes, government sponsored (Medical, etc.)
Yes, privately purchased insurance not related to an\ employer
Other:-----------------------------------------Type

firuAh&d/ !

THANK YOU FOR YOUR HELP.

This questionnaire is shredded after data entry. Only aggregate (large group) data is released. NO individual
data will be used or released. Please return this questionnaire in the self-addressed stamped envelope to
Marilyn Wright, Loma Linda University, Nichol Hall A903, Loma Linda, CA 92350.
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